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The problem statement. The priority direction in
development of breeding of the Institute of irrigated
agriculture NAAS is to increase the adaptive potential of
genotypes without reducing the high level of productivity
and quality of grain that the best varieties of Ukrainian
breeding have. Rising the adaptive characteristics of
tolerance of winter conditions and drought resistance,
resistance to widespread diseases on territory of
Ukraine (powdery mildew, brown rust, septoria blight,
fusarium blight, root rot, etc.) positively influence the
implementation of productive potential and under ad-
verse conditions will increase the yielding capacity lower
level. That will ensure the obtaining of stably high gross
grain harvest in years of different weathers on big plant-
ing acreages of winter wheat.

New varieties of wheat in Ukraine exceed the existing
in Ukraine native and foreign analogues according to
several indicators, namely yielding capacity, resistance
to abiotic and biotic factors, grain quality indicators,
protected by patents for plant varieties, certificates of
state registration.

The varieties are adapted to agro-ecological condi-
tions in the South of Ukraine (steppe, forest-steppe),
near-abroad (Moldova, Russia) and far-abroad countries
(eastern Europe, Turkey), that have similar climatic
conditions. But earlier there were no big abroad expan-
sions of native wheat varieties of the Institute of irrigated
agriculture NAAS breeding.

The state of case study. For the first time for
grain production on irrigated lands on the South of
Ukraine there was developed scientifically grounded
model of high-yield wheat varieties, created new promis-
ing varieties, that are competitive, capable to provide
receiving sustainable vyields of high-quality grain in
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drought conditions of steppe zone of the South of
Ukraine.

The advantages of innovative products:

« intensive type varieties, sensitive to high levels of
agricultural technology, irrigation, crop potential, that is
realized under irrigation — 8,5-10,5 t / ha, grain quality of
strong and valuable wheat;

* reduced cost is provided by reduction of energy
consumption, thanks to more sustainable usage of the
agronomic productivity factors;

« establishing of the system of new varieties seed
growing will enable to meet the needs of manufacturers
in high-quality wheat seeds;

* new varieties exceeds existing analogues
(standards) in Ukraine in yielding capacity, resistance to
biotic and abiotic factors, grain quality;

* new varieties created by synthetic breeding (hy-
bridization methods with following individual selection
from the hybrid population F3) without GMO compo-
nents. The technology of their growing is complied with
the statute requirements and other regulations regarding
allowable negative environmental effects.

Successful expansion of scientifically innovative
products abroad by concluding international association
agreements allows to satisfy the demands in quality
seeds for countries that do not have their own similar
researches.

Turkish seed company showed interest in strain
renovation with possible further replacement of varieties
from current variety assortment of seeds in the Turkish
market by winter wheat varieties seeds of Ukrainian
breeding adapted to natural soil and climatic parameters
of Turkey. As a result, in 2010 the Institute of irrigated
agriculture NAAS signed an international agreement



Cenekuyisi, HaciHHUymMeo

with Turkish seed company to conduct environmental
testing of 5 winter wheat varieties; winter soft wheat
Khersonskaya 99, Khersonskaya bezostaja, Ovedey,
Kohana, winter hard wheat Casseopeya (representation
and exclusive rights agreement from June 21.2010 with
Exporter Union Seed and Research Company (ITAS) in
the person of Dr. Ismail Kusmenoglu, address: Istanbul
Yolu 16.Km Ergazi Mahallesi Kdyici Serpmeleri No. 4,
Batikent, Ankara. Phone: + 90 312 278 49 69-70. Fax:
+90 312 278 49 68. E-mail: itas@itas.com.tr.
http://www.itas.com.tr).

The tasks and methods of the research. The
marketing strategy of the Institute of irrigated agriculture
NAAS is aimed to expanse the seeds of new highly
productive varieties, that have advantages over existing

ones in the production, provide effective publicity in
advancement of the innovative products with an empha-
sis on its competitiveness. The research methods both
in Ukraine and Turkey meet the requirements of the
International Union of UPOV (Union internationale pour
la protection des obtentions vegetables).

The research results. The Exporter Union Seed
and Research Company (ITAS) during 2011-2013 test-
ed winter wheat varieties of the Institute of irrigated
agriculture NAAS compared to local varieties registered
in Turkey in four areas of the Central Plateau of Turkey:
Ankara (Akyurt), Zorum (Alaca), Zankara (llgaz) and
Konya (Zumra). The list of wheat varieties and location
areas is given in Table 1.

Table 1. — The list of wheat varieties for testing in Turkey

. Varieties of .
Location areas The Institute of irrigated farming NAAS, Ukraine Local varieties, Turkey
Ankara (Akyurt) Khersonskaya 99 Bezostaja tr
Bankara (llgaz) Khersonskaya bezostaja Tosunbey
3orum (Alaca) Ovedey Konya 2002
Konya (3umra) Kohana Esperia

The choice of the location areas was based on
long-term agro-climatic data that were recorded from
1960 to 2012 about the temperature, duration of sun-
shine and rainfall. The long-term average tempera-
ture, sunshine and rainfall duration on the location

areas for testing is listed in Tables 2, 3 and 4 respec-
tively. In Ukraine long-term data are given by agrome-
teorological station Kherson of The Kherson regional
hydrometeorology center.

Table 2. — The long-term average temperature of air on the location areas

1960-2012 average temperature (°C)

32?9 FZ?;U' March | April | May | June | July |August| September |October|November|December
Ankara [ 0,3 | 1,8 6,1 |11,3|16,1| 20,2 | 23,5 | 23,3 18,7 13,1 7,1 2,7
3ankara [-0,6| 0,9 56 |11,0|15,7]198 | 230 | 224 17,6 119 5,6 1,6
3orum |[-0,4| 0,9 51 1105]148]185 | 21,1 | 210 17,0 11,8 5,9 1,9
Konya |-0,2| 1,2 57 [110]157] 20,2 | 23,6 | 23,0 18,6 12,5 6,1 1,8
Ukraine |-2,7| -1,5 29 110,2]16,2] 20,3 | 22,7 | 21,9 16,6 10,2 4,5 0,1
Table 3. — The long-term sunshine duration on the location areas

1960-2012 sunshine durations (hours)

January| February |March |April|May |June|July |August|September|October|November|December
Ankara| 2,5 3,5 52 [6,3]|8,410,2{11,3| 10,6 9,2 6,4 4,4 2,3
3ankara| 2,1 3,2 50 |60[75]93]|10,4| 10,6 8,3 6,1 35 1,5
3orum 2,3 3,3 45 16,1]17,4(19,1|10,1] 10,0 8,2 5,4 3,4 2,1
Konya 3,1 4,4 6,0 [7,0]8,4/10,3|11,2] 11,0 9,4 7,1 51 3,1
Ukraine| 2,0 2,7 41 161(81[94]97] 91 7,4 5,0 2,3 15
Table 4. — The long-term average precipitation on the location areas

1960-2012 average precipitation (kg/m°)

Jg?;' thr))r/u- March| April | May | June | July Augustseggerm' October [November|December
Ankara | 41,8 | 36,9 | 38,7 | 49,0 | 51,2 | 354 | 145 | 10,9 | 185 30,2 33,9 46,9
B3ankara| 42,3 34,5 36,8 | 46,4 | 54,4 | 38,7 | 18,2 | 17,6 16,5 27,7 26,8 47,9
3orum | 38,4 30,4 37,8 | 52,6 | 60,2 | 54,3 | 20,3 | 14,4 22,7 29,9 36,6 47,2
Konya | 353 | 28,2 | 27,1 | 34,0 | 436 | 23,2 | 6,9 5,6 11,2 31,3 33,1 44,8
Ukraine | 32,1 30,4 27,4 | 30,5 | 44,0 | 49,6 | 44,7 | 38,7 40,1 30,5 35,6 38,3

The vegetation period of wheat in Central Anatolia,
Turkey, is determined between 1st October and 30th
July of the next year. In 2012 the total amount of precipi-
tations of the region where the experiments were set up
was 430 mm, the long-term average amount was

398 mm, and the average amount for the last year
(2011) was 428 mm. Comparing the data of 2012 with
the long-term one, there are 8% of increase in 2012, but
if the data of 2012 is compared to the one of the last
year (2011), there is approximately 0,4% of increase of
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the total precipitations. In 2012 it rained mostly in winter.
Also, the amount of rains in April and May, at a critical
period of wheat growth, was insufficient.

The tests in place have been incorporated in full
randomized blocks in 4-fold repeating. Registration area
of 6 m? consisted of 6 rows of 5m length and the inter-
vals in a row were 20 cm. Three wheat varieties of the

Institute of irrigated agriculture NAAS, six wheat varie-
ties of other institutions and four local varieties were
included in the experiments. Computer software
MSTAT was used for data analysis. The grain yielding
capacity per unit area on the all location areas is pre-
sented in Table 5.

Table 5. - Yielding capacity of bread wheat (X, t / ha), 2011-2013

Ne Varieties Locations Turkey Ukraine
- Ankara 3ankara 3orum Konya X X
1. |Khersonskaya 99 6,546 3,713 3,751 7,130 4,995 4,205
2. |Khersonskaya bezostaja 6,137 3,502 3,130 5,804 4,474 3,571
3. |Ovedey 7,408 4,435 - - 3,948 4,288
4. |Kohana 6,611 3,799 3,959 7,793 5,358 3,713
5. |Bezostaja tr (st) 5,141 3,459 3,403 6,040 4,346 -
6. |Esperia (st) 5,733 3,572 3,683 6,688 4,865 -
7. |Konya 2002 (st) 6,658 3,969 3,495 6,742 5,084 -
8. |Tosunbey (st) 5,588 3,678 4,523 7,144 5,362 -

o
=
0]

: (st) — Local variety.

The average grain yielding capacity on the all loca-
tion areas of the Institute of irrigated agriculture NAAS
three varieties made up from 4,474t/ ha to 5,358t/ ha,
while the yielding capacity of local seed varieties — from
4,346t/ ha to 5,362t/ ha. The dispersive analysis was
done for yielding capacity of seeds for each location area.

The productivity is higher in Konya, other than in
rest location areas. Since the test of yielding capacity in
Konya were conducted on the irrigated field, the yielding
capacity test was held by watering 3 times, at in other
location areas there was only one watering.

The varieties were very different according to the
grain yielding capacity. The differences were not significant
between varieties in repeatings on the location areas
Zorum and Zankara within 5% limits of the probability level.
But, there were very significant differences in location areas
Ankara and Konya, that show that it is possible to identify
more appropriate varieties for these location areas. So,
there was made a statistical analysis of LSD for Ankara
and the test results of location areas in Konya.

According to the test result of LSD, the Institute va-
rieties, were conditionally allocated in different groups.
The different varieties order, placement in groups indi-

cate that varieties adaptation on the one area is different
from the others. There was done the combined dispersive
analysis to determine the interaction between location area
and variety, if any is possible.

The data of Table 5 show, that obtained yielding
capacity changes from year to year according to cli-
matic conditions both in Turkey and in Ukraine. Some
location areas in Turkey (Ankara, Konya) have more
suitable conditions to disclose the genetic potential of
Ukrainian varieties from steppe ecological group.

The plant height of varieties according to their
location areas of testing. The excessive rains for the
last year of vegetation became the main problem of
formation of yielding capacity of seed and its main
barrier. However, the gain of straw weight is also
desirable, wheat straw is commonly used in tock-
rising farming in Turkey. Therefore, lowering the plant
height to prevent lodging is very undesirable. Instead
of varieties with short stem it is more acceptable to
create wheat varieties with a middle stem height. The
height measurings of plants that have been received
from all location areas are listed in Table 6.

Table 6. — The plant height (cm) of winter soft wheat, 2012-2013
Turkey Ukraine
southern
Ne Varieties Ankara 3ankara 3orum Konya % steppe
20120 2013| X [ 2012|2013 | X | 2012 | 2013| X | 2012 | 2013 | X 20120 2013 | X
1 Khersonskaya 99 69198 84 |71 |81 |76/ 77 |70 74 | 71 |89 | 80 |78|53| 75 | 64
2. | Khersonskaya bezostaja |74 |101| 87 | 74 | 93 [84| 79 |66 | 72 | 78 | 96 | 87 |83|54| 83 | 69
3 Ovedey -l -]l =-1l-1-1-1l-1-1-= - - — | —|55| 82 | 68
4. Kohana 75196 | 85|74 |82 |78/ 84 |70 | 77 | 74 | 94 | 84 |81|49]| 85 | 67
5. Bezostaja tr (st) 89[121[105]| 92 | 98 95| 94 |84 | 89 [100]111]105|99| - | - -
6 Esperia (st) 63|90 | 77 |61 | 74 |67| 72 |58 | 65 |63 |82 |73 |70|—-| - -
7 Konya 2002 (st) 84108 96 | 82 | 92 |87 89 |84 | 87 | 83 |104]| 94 |91| - | - -
8. Tosunbey (st) 79[111[{ 95|79 |89 (84| 86 | 81| 83 | 78 |106]| 92 |89| —| - -
Note: (st) — Local variety in Turkey.

The data in Table 6 show that 2012 was distin-
guished by drought conditions both in Turkey, and
Ukraine. The wheat plants of all varieties were not high,
with short stems. In 2013, the conditions for growing
improved, that is why the plant height was typical for
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each variety. There is a clear differentiation of varieties
according to the plant height.

Instead of varieties with short stems, probably, the
upper hand had the varieties with a middle height of
plants and dense crop. In 2013 the marks of the plant
height of the Institute varieties breeding that was used in
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the experiment were much lower than the marks of the
local varieties, except the variety Esperia. The varieties
of the Institute of irrigated agriculture NAAS are shorter
than the local Turkish varieties.

The quality analysis was done in the laboratory
ITAS and the Central Research Institute of grain quality
and Technology Department in Turkey using certain

parameters as presented in Table 7. The colour of seeds,
weight of 1000 seeds, nature, sedimentation, gluten and
its index were determined in the ITAS laboratory, and
other tests of grain quality: its hardness, protein content,
flour strength and its yield are made at the Central Re-
search Institute of grain quality and Technology Depart-
ment in Turkey (tab. 7).

Table 7. — The quality analysis of winter soft wheat seed in Turkey, X , 2012-2013

. |Weighto .| Sedi- | Flour

. Location | Seed Grain flgOO HQCtO' Protein men- | strengt | Gluten Gluten F!our

Varieties hard- liter |content|, .. Index | yield

areas |colour ness seeds (kg/hl) (%) tation h (%) (%) (%)

(gr) (mh* | (W)

Ankara R 52,4 35,4 81,5 12,6 58 247 39,1 72,6 | 62,8

Khersonskaya 99 | Konya R 49,4 | 36,5 81,9 10,9 57 202 31,9 | 91,0 | 63,6
3orum R 29,6 77,8 63 30,5 | 98,0

Khersonskaya Ankara R 455 | 36,7 82,9 12,7 53 216 354 | 79,2 | 61,9

bezostaja Konya R 479 | 343 80,7 10,5 50 133 32,1 | 74,2 | 60,2
3orum R 29,2 76,7 54 33,9 | 72,7

Ankara R 45,4 36,5 82,1 13,2 66 248 41,4 87,1 | 61,1

Kohana Konya R 48,2 | 38,0 82,5 11,4 56 176 35,9 | 84,8 | 59,0
3orum R 28,7 76,5 60 35,3 | 80,3

Ankara R 51,1 | 39,6 82,0 15,6 62 223 50,8 | 61,2 | 59,3

Bezostaja tr Konya R 41,7 40,8 82,9 12,7 53 160 42,4 | 55,7 | 63,4
3orum R 36,3 80,7 58 41,8 | 55,3

Ankara R 47,6 | 354 82,1 12,9 63 215 37,7 | 88,3 | 615

Esperia Konya R 39,6 | 354 81,8 12,0 55 223 345 | 84,8 | 61,0
3orum R 30,9 78,8 64 34,0 | 959

Ankara R 52,4 | 41,8 82,6 13,8 55 175 42,9 | 57,3 | 61,2

Konya 2002 Konya R 46,5 40,2 82,2 10,7 47 139 36,1 | 63,1 | 59,7
3orum R 35,5 78,8 48 353 | 615

Ankara | W | 48,6 | 349 83,1 13,4 58 260 389 | 81,4 | 62,8

Tosunbey Konya W 47,5 36,2 83,2 12,1 47 163 356 | 79,6 | 67,4
3orum w 31,9 81,6 50 33,8 | 92,8

Note: R: Red, W: White; * Sedimentation determination using verdure method: ICC —standart no:116;

*%

Gluten Value: ICC —standart no:106; *** Gluten Index Value: ICC —standart no:155.

The analaysis has been done according to listed ICCthere was no use to make the quality tests. The areas

standard (116, 106, 155) for each related parameter.

The differences were not significant both between
the varieties and the repeatings on the location area of
Zorum within 5% limits of the level, because of that,

for tests in Zankara were strongly affected by Puccinia
graminis tritici, that is why the wheat materials were not
used for the quality analysis.

Table 8. — Quality analysis of winter soft wheat seed of the Institute of irrigated agriculture of Ukrainian
National Academy of Agrarian Sciences, 2012-2013

Varie Seeq | Grain é?;)lg 1223 Hecto | Protein %ee(:: Gluten | Gluten | Flour
arieties Year colour hard- weight | weight liter cor(')ltent tation | (%) Ingiex yléald
ness Qn) (Qn) (kg/hl) (%) (ml) (%) (%)

2012 | R | 98 | 3504 | 43,0 | 812,0 | 12,54 | 74 | 36,8 | 45 | 754

KhersggSkaya 2013 | R | 64 | 3468 | 330 | 7320 | 1225 | 57 | 360 | 110 | 60,6
X R | 81,0 | 3486 | 380 | 772,0 | 12,40 | 655 | 36,4 | 77,5 | 68,0

2012 | R | 96 | 32,90 | 43,5 | 7900 | 12,54 | 60 | 341 | 85 | 745

Kht‘f;ggf‘;gya 2013 | R | 61 | 3427 | 285 | 7030 [ 1112 | 57 | 37,6 | 115 | 564
X R | 785 | 3359 | 36,0 | 7465 | 11,83 | 58,5 | 359 | 100 | 655

2012 | R | 97 | 3375 | 46,7 | 7880 | 13,17 | 58 | 457 | 95 | 758

Ovedey 2013 | R | 70 | 41,14 | 36,7 | 7120 | 1203 | 51 | 380 | 115 | 57,6
X R | 835 | 37,45 | 41,7 | 750,0 | 12,60 | 54,5 | 41,8 | 105 | 66,7

2012 | R | 98 | 3226 | 42,5 | 8050 | 12,77 | 69 | 404 | 60 | 759

Kohana 2013 | R | 62 | 37,98 | 372 | 7360 | 11,74 | 60 | 388 | 115 | 59,4
X R | 80,0 | 3512 | 39,9 | 770,5 | 12,26 | 64,5 | 39,6 | 87,5 | 67,7

In Table 8 we give the results from the analytical
study laboratory of the Institute of irrigated agriculture
NAAS to compare the analysis results of wheat quality.

The conclusions and suggestions. In a current
year, according to the results of tests in 2011-2013 the
Exporter Union Seed and Research Company (ITAS)
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identified the variety Kohana candidate for the state
registration in Turkey. The registration process of this
variety continues in the Turkish progeny tests and the
Central board of Registration.

It is expected the realisation of the innovative
product (original seeds of winter wheat) in Ukraine, and
also entitlement to use intellectual property (the winter
wheat varieties) due to licensing agreements. The quali-
ty of the product being sold, will be supported by rele-
vant documents (the certificate for seeds and the quar-
antine certificate).

The prospect of further researches. The Insti-
tute of irrigated agriculture NAAS continue to create
new varieties of winter wheat, which expansion is
growing in Ukraine after state testing and they can be
transferred to other countries for further tests for the
introduction and subsequent expansion.
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FrEHO®OHA BArATOPIHHUX BMAOIB NIOLEPHU NIAPOAY FALCAGO (RCHB.)
GROSSH, XAPAKTEPUCTUKA OCHOBHUX O3HAK

TULWEHKO O.4. — kaHanaaT c.-T. Hayk
BOPOBUK B.O. — kaHanaar c.-r. Hayk

TULLIEHKO A.B.

IHCTUTYT 3poLuyBaHoro 3emnepobctea HAAH

MocTtaHoBKa npo6nemu. NocTiiHa 3miHa arpo-
eKonoriyHnx pakTopis, AKi BNAMBaKOTb Ha BereTawiio
NoLEepHN, BUMarae BefdeHHs 6e3nepepBHOro cernek-
LiIHOro npouecy 3 MOCTINHMM MOro yAOCKOHANEHHAM
Onsi 3abes3neyeHHss CcTabinbHOCTI Ta 3pOCTaHHsSI Kop-
MOBOI i HACIHHEBOT MPOOYKTUBHOCTI KyFbTYpU LUAISIXOM
BMBEOEHHS | BNIpOBaaXXeHHS HOBUX COpPTIB.

CTBOpEHHS HOBUX COPTIB JOLEPHU MPAKTUYHO
HEMOXITMBO 6€e3 BMKOPUCTaHHSA KOMEKUiMHMX 3paskiB
Pi3HOro MOXOMKEHHs. Baxnueum etanom Ha wnsaxy ix
CTBOpEHHA € mMobinizauis Ta eekTMBHE BUKOPUCTaH-
HS reHETUYHOTO PiI3HOMAHITTA BUXIOHWUX OPM.

BuxigHum matepianom Ansi CTBOPEHHSA HOBUX
COpTIB MOLEpHU CenekLioHep MOXe BUKOPUCTOBYBaTH
y CBOIl MpakTWU4HiA poboTi pi3Hi aukopocni dopmu,
MicueBi copTu, nonynsuii gobpe npuctocoBaHi Ao
YMOB BUPOLLYBaHHS, CenekuiiHi copTu BiTYM3HSIHOI i
3apybixxHOI cenekuii, ribpuaHi nonynauii, iHUYXT-niHiT
(iH6peaHi) pisHOi MUbuHKM IHOpUAMHIY. 3anexHo BiA
HanpsMiB poboTn, ANS CTBOPEHHHA CenekuinHOro ma-
Tepiany Ta gobopis, 3any4alTbCsl 3pa3ku 3 HeobXxia-
HUM piBHEM MNPOSIBY NEBHUX O3HAK 3 ypaxyBaHHAM iX
reHeTUYHOro Ta eKonoro-reorpadiyHOro MOXOLAXEHHS.
MeToon Ta WAAXM iX OTPUMaHHs OyBatOTb Pi3HUMM.
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[ukopocni hopmMu MOXHa iHTPOAYKyBaTU 3 NPUPOLHOT
dnopu AaHoi NPpMPOAHO-KNIMATUYHOI 30HW, K nicns
nonepeaHbOro BUBYEHHS!, YCYHEHHSI HEnpucTocoBa-
HUX | BUAINEHHs Kpalmx B NOAanbLLIOMY 3anyyaroTbCst
B CenekujinHy poboTy.

EdeKkTMBHICTb BUKOPUCTAHHS BWOOBOI i COPTO-
BOI Pi3HOMaHITHOCTI B cenekuiiHoMy npoueci 3ane-
XWUTb Big X BMBYEHOCTi, obniky GionoriyHux i rocno-
[apCbKMX O3HaK, a TaKOX 3HaHb icTopii, eBontwouii i
TaKCOHOMIi KynbTypw.

CtaH BMBYEHHA npobnemu. Pig ntouepHa
(Medicago L.) BigHocuTbca OO poavHu ©6060BUX
(Leguminose Zusus Fobacea hinde) i Bkntovae Benu-
Ky KiNbKiCTb SIK OQHOPIYHMX, TaK i GaraTopiuHux BUAiB.
BuciBaeTbca BoHa OinbLu HiX y BiciMaecsaTun kpaiHax, B
apeani Big posneyeHnx nycTenb, HU3bKOrp'a A0 BUCO-
KoripHMx macwmeiB (2500-3000 M Hap piBHeM mops) i
LUMPOT 3 XONOAHWM KOHTUHEHTanbHUM kniMaTom [1,
2]. TlouepHa € opHieto 3 HawWbinblL YyHiBepcanbHUX
KynbTyp B CBIiTi. JligepctBo 3a nnowjamu, 3aiHATUMU
Lieto KynbTypoto, MiuHo yTpumytoTe CLUA. B E€sponi
HanobinbLWi MacuBm 3ocepemkeHi B Icnarii Ta ®paHuii:
6nm3bko 300 TUC. ra B KOXHIN kpaiHi [3, 4]. MpakTnyHa
LiHHICTb MOLEPHN He OBMEeXYyeTbCs Tinbku ii KOPMO-



