AMEPEJIA TA JOHOPU

UDC 633.11:631.527:575

PADALKA O. I., MUZAFAROVA V. A,, RYABCHUN V. K., PETUCHOVA |. A.,
BOGUSLAVSKYIR. L.

Plant Production Institute nd. a VYa Yuriev,

National Centre for Plant Genetic Resources of Ukraine

142, Moskovskyi ave., Kharkiv,61060,Ukraine

E-mail: ncpgru@gmail.com

SPRING DURUM WHEAT TRAIT COLLECTION BY A SET OF VALUABLE
ECONOMIC FEATURES — A SOURCE OF STARTING MATERIAL FOR BREEDING

The National Center for Plant Genetic Resources created passport database for spring durum
wheat, which contains information on 1,266 accessions of different eco-geographical origin.
Based on multiyear studies of spring durum wheat accessions, a trait collection was formed
in terms of a set of valuable economic traits. The collection is of practical value for modern
breeding, includes 108 accessions originating from 11 countries and is differentiated by
expression levels of 10 traits. Forty references reflecting various expression levels of traits
were chosen. The trait collection includes accessions that are valuable starting material for
breeding: Naschadok (UKR) - large grain weight per spike (1.8-2.5 g) and high resistance to
powdery mildew (7-8 points); Spadschyna (UKR) - spike length (6.1-8.0 cm), medium grain
weight per spike (1.2-1.7 g) and late ripening (90-92 days); Daryna (UKR) — medium
ripening (85-89 days) and medium yield capacity (210-300 g/m?); Dynastiia (UKR) — early
ripening (79-84 days) and medium height (81-110 cm); Slavuta (UKR) — great grain number
per spike (31-45) and very high resistance to powdery mildew (9 points). The trait collection
is of significant value for scientific and educational programs, and use of collection
accessions will enhance the effectiveness of the breeding process on creating high-yielding
and adapted to changing cultivation conditions varieties.

Keywords: spring durum wheat, accession, trait collection, reference, expression llevel,
yield, capacity, ripeness

INTRODUCTION

Wheat is the most important and ancient crop that emerged in South-West Asia [1]. In the
VI-V millennia B.C., this crop was grown in Egypt, Syria and Asia Minor. About 3,000 years B.C.
ago wheat was sown in Armenia, Turkmenistan, India and China. Wheat was imported to Ukraine
in times of the Trypillian culture - IlI-11 millennia B.C. Wheat was successfully grown by
Scythians, and later by Slavs, then it was disseminated to Novgorod and Ladoga (as early as in the
of Kyivan Rus times ). The rest of the world began to grow wheat much later: Latin America — at
the beginning of the XVI century; the United States - at the beginning of the XVII century;
Australia - late in the XVIII century; Canada - at the beginning of the XIX century [2].

Durum wheat has the best raw material for pasta industry. Durum wheat pasta is among
basic foods with high nutritional value and is considered as the most balanced nutrition product for
the daily ration by the world’s modern sitiology. Durum wheat grain is superior to bread wheat
grain in protein, vitamins B and E, essential amino acids, starch and minerals. The nutritional value
of durum wheat protein is close to that of dairy protein, which allows extensive use of this crop
grain in infant and dietetic food industry [3].

Ukraine has sufficiently favourable conditions for growing spring durum wheat that is why
it is becoming an important crop enhancing the food security [4, 5]. Spring durum wheat breeding at
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Kharkiv Experimental Station started back in 1911. The first cultivars of this crop, Arnautka
Kochina and Hordeiforme 802, were created by morphological characteristic-oriented selection [6].

Starting material that meets the requirements of breeding is a prerequisite for creation of
new cultivars. The world’s wheat breeding practice proves that the greates advances in breeding
were achieved, when eco-geographically distant forms were crossed. The effectiveness of domestic
breeders’ creation of new competitive cultivars with high performance and top-quality products
mainly depends on well-chosen and comprehensively analyzed staring material. This can be
achieved owing to the spring durum wheat collection of the National Centre for Plant Genetic
Resources of Ukraine (NCPGRU). Currently, 1,266 accessions have been were collected and
certificated with the NCPGRU. Based on the rich genetic diversity of spring durum wheat, it was
necessary to form a trait collection by economic features, which would include high-yielding
accessions with high adaptability to changing cultivation conditions, resistance to different biotic
and abiotic factors and with various expression levels of desirable economic features. .

Purpose and Objectives. The purpose of our study was to evaluate the genetic diversity of
spring durum wheat accessions, to systematize them and to identify references of valuable
economic traits as well as to form a spring durum wheat trait collection by a set of economic traits.

MATERIALS, METHODS AND RESEARCH CONDITIONS

The study material in 2011-2015 was 614 spring durum wheat accessions. During this
period, 311 accessions were introduced. Accessions were studied for three years by conventional
methods and in compliance with the classifier [7-9].

Collection accessions were estimated for resistance to major diseases on natural background
in compliance with "Methods of Breeding and Evaluation of Wheat and Barley Resistance to
Diseases in Countries - CMEA Members" [10]. Data were statistically processed by the BA
Dospekhov method [11].

Accessions were sown in the special experimental crop rotation fields of the Institute (urban-
type settlement Elite, Kharkiv district, Kharkiv region; location 49'59'02N, 36 27 51E, 195 m above
sea level). Soil was deep mildly alkaline chernozem; predecessor - pea. Farming techniques were
conventional for the Forest-Steppe of Ukraine. Accessions were sown on 2-m? plots by the standard
method in the optimal for this crop time. Standard ‘Spadschyna’ was planted between every 20
collection accessions.

The weather conditions of the study years varied by temperature and watering, making it
possible to assess the impact of weather conditions on valuable economic characteristics of modern
cultivars of spring durum wheat. The weather conditions in 2011 were unfavourable for the crop
growth and development. The lack of rain during the “emergence-leaf-tube formation™ period
negatively affected plant tillering and growth, and high air temperature during grain filling reduced
yields. The droughts in the 2" and 3" 10-day periods of May (precipitation amount 4.9 - 14.9 mm,
temperature 16.8 - 20.1°C) as well as in the 1* 10-day period of June (precipitation amount 0.3 mm,
temperature 21.4°C) suppressed plants and prevented forming even dense haulm stand and long
multi-flower spikes, which negatively affected grain yields.

The meteorological conditions in 2012 were characterized by high air temperature and
droughts of various lengths. In April, the precipitation amount was 1.1 mm at 13.4°C, but the
deposit of productive moisture in soil accumulated over the winter was sufficient for even sprouts.
Then the weather changed towards sufficient moistening (precipitation amount in May-July was
95.8 mm), which contributed to the normal plant growth and development of plants and made it
possible to obtain good grain yields.

High air temperature during the “leaf-tube formation and anthesis” period was a peculiarity
of 2013, which adversely affected the plant growth and caryopsis setting. Drastic increase in
temperature during maturation led to low grain plumpness, so that yields were lower than the
expected ones. The air temperature at the end of April reached high values of 26 - 29°C, and the
surface soil was heated to 45°C, which adversely affected the sprout state and growth. Lack of
rainfall and strong dry winds were observed in May (average temperature -20.8°C, maximum
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temperature — 30.5° C). Hence, tillering, gain in the plant height and spike formation were inhibited.
In the 2" half of June and in July, precipitation fell unevenly, as showers (the monthly amounts
were 52.3 and 66.6 mm, respectively). These conditions resulted in a significant reduction in spring
durum wheat yields.

The conditions in 2014 were characterized by sufficient and sometimes excessive humidity.
In April, the average daily temperature was 10°C, the amount of rainfall was 47 mm. At the end of
the month the water content in soil on all crops decreased significantly, but it did not affect even
emergence of spring crops. The first half of May was dry. In the last days of the 2" ten-period of
May, rains, mainly showers, were noted. In June, the precipitation was uniform; the monthly
amount was 156 mm, therefore, moistening of soil was satisfactory. Such weather conditions were
favourable for spring wheat growth and development, which allowed us to identify accessions with
potentially high yields. The conditions in 2014 were favourable for spring wheat growth and
development with optimal duration of individual phases of the growing season, ensuring the highest
yield.

2015 was dry, which adversely affected the plant development. In April, the precipitation
amount was higher than the norm by 50.8 mm, and the average daily temperatureswas higher by
0.9°C. Starting with the 3™ 10-day period of May to the 1% 10-day period of June, moistening of
soil on all crops decreased significantly; very little precipitation fell (7.8 - 16.4 mm). Enhancement
in moistening in the 3™ 10-day period of June was ineffective, rains were uneven (the precipitation
amount was 74.5 mm at 22.2°C). The conditions in this year allowed getting medium grain yields.

RESULTS AND DISCUSSION

Today, the NCPGRU collected 1,266 spring durum wheat accessions and described
pedigrees and parents of 835 accessions. The collection also comprises accessions that consistently
expressed a certain trait on the same level for 3 years. Basing on assessments, we selected 108
spring durum wheat accessions covering 10 traits and 40 expression levels. The collection includes
accessions originating from 11 countries; the largest number of accessions (35) is from Ukraine; 26
— from Russia; 15 - from Kazakhstan; 14 - from Canada; 6 — from France; 4 - from Austria; 2 -
from Syria, USA, Chile each; and 1 — from Germany and Italy each. The trait collection is
represented by 8 varieties: hordeiforme, candicans, pilosocaerulescens, leucurum,melanopus,
muticohordeiforme,leucomelan, obscurum.

Thirty-three accessions-references were established for 10 traits. They meet basic degrees of
expression of spike length, grain number per spike, grain weight per spike, growing season, yield
capacity, plant height, lodging resistance, resistance to powdery mildew, 1000-grain weight, and
protein content in grain.

Let us consider the main traits, which formed the collection. The growing season length is
an important feature, because it determines the time of grain formation and filling. To ensure
successful breeding, it is desirable to use accessions covering a wide range of this trait. The growing
season of spring durum wheat ranged from 78 to 95 days. We identified 5 expression levels with
corresponding references. The ultra-early ripening group includes 1 accession, which is also the
reference. It is 08-1081 (UKR), and its growing season lasted 78 days. Twenty-one accessions were
early-ripening with duration of the “emergence-maturing” period of 79-84 days. They are Zhizel,
Kuchumovka (UKR); Omskiy Izumrud (RUS); Korona (KAZ); LIARETA (CHL) and others. The
reference for this grade was Dynastiia (UKR), (Table. 1). The mid-ripening group consists of 35
accessions with the growing season length of 85 - 89 days. These accessions are mainly from
Ukraine and Kazakhstan: Kharkivska 15, Metyska (UKR); Altyn-dala, Kustanayskaya 1 (KAZ), the
reference of this expression level is Daryna (UKR) with the growing season length of 89 days. The
late-ripening group includes 30 accessions: 5 - from France; 7 - from Ukraine; 11 — from Russia;
2 — from the USA, Canada, Syria each; and 1 - from Kazakhstan. In particular, they are Kharkivska
33, Bukuriia (UKR); Saratovskaya Zolotistaya (RUS); Biodur (FRA); Kazakhstanskaya Yantarnaya
(KAZ); Korifla (SYR) and others. The reference of this grade was highlighted: Spadschyna (UKR)
with the growing season length of 92 days. The ultra-late-ripening group consists of 21 accessions:
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Table 1. Diversity of the spring durum wheat trait collection by traits and their expression
levels

Group, expression

Reference accession (name, national

Trait grade catalogue number, country of origin)
1 2 3
1. Growing Ultra-early-ripening < UA0201465 08-1081, UKR

season, days

78

Early-ripening 79-84

Dynastiia, UA0201436, UKR

Mid-ripening 85-89

Daryna, UA0201005, UKR

Late-ripening 90-92

Spadschyna, UA0201075, UKR

Ultra-late-ripening >92

Zolotaya Volna, UA0201037, RUS

2. Plant height, cm

Dwarf < 50

Candura, UA0201508, CAN

Semi-dwarf 51-80

Korotkostebelnaya 13, UA0200411, RUS

Mid-high 81-110

Dynastiia, UA0201436, UKR

High 111-140 Kandikans 12, UA0200083, RUS
3. Yield capacity, | Very low <120 Omrabi 5, UA0200695, SYR
g/m’ Low 120-200 Belladur, UA0200961, AUT

Medium 210-300 Daryna, UA0201005, UKR

High 310-400 Korona, UA0201456, KAZ

Very high > 400

Diana, UA0201453, UKR

4. Spike length,

Very short < 3.0

Astrodur, UA0200941, DEU

cm Short 3.0-4.5 Bukuriia, UA0200923, UKR
Medium 4.6 — 6.0 Kharkivska 37, UA0200522, UKR
Long 6.1 -8.0 Spadschyna, UA0201075, UKR
Very long > 8 Kostanayskaya 12, UA0201399, KAZ
5 Grain number Smal_l 16 — 20 Astrodur, UA0200941, DEU
. Medium 21 - 30 Khurly, UA0201431, KAZ
per spike Large 31 — 45 Slavuta, UA0201201, UKR
6. Grain weight Low_0.7-1.1 Kiyevlyanka, UA0200937, FRA
. Medium 1.2-1.7 Spadschyna, UA0201075, UKR
per spike, g High 1.8-2.5 Naschadok, UA0201214, UKR
7. Resistance to Low 4 Zolotko, UA0201229, UKR
powdery mildew, | Medium 5-6 Shovkovysta, UA0201029, UKR
points High 7-8 Naschadok, UA0201214, UKR
Very high 9 Slavuta, UA0201201, UKR
8. Lodging Low 3 Zolotaya Volna, UA0201037, RUS
resistance, points - |"\Medium 5 Saratovskaya Zolotistaya, UA0200775, RUS
High 7 Kharkivska 41, UA0201033, UKR
Very high 9 Kiyevlyanka, UA0200937, FRA
9. 1000-grain Low 27-34 Belladur, UA0200961, AUT
weight, g Medium 35-45 Chado, UA0201034, UKR
High 46-54 Luhanska 7, UA0200464, UKR
10. Protein Low <12 Kustanayskaya 28, UA0201435, KAZ
contentin grain, | Medium 12-14.5 Kharkivska 27, UA0201223, UKR
% High 14.6-16 Tera, UA0201451, UKR

Very high > 16

Novatsiia, UA0201452, UKR
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6 - from Canada; 7 - from Russia; 4 - from Austria; and 1 - from Ukraine, France, Italy and
Germany each. The duration of the “emergence- maturing” period in this group ranged from 93 to
95 days. They are Sceptre (CAN), Mondur (FRA), Extradur (AUT), Shovkovysta (UKR), NIK
(RUS); the standard is Zolotaya Volna (RUS).

Plant height is a major economic characteristic, since high and stable yields are impossible
without increased lodging resistance under enhancing intensity of agriculture. The trait collection of
spring durum wheat represents four grades of plant height. The dwarf group (shorter than 50 cm)
includes reference Candura (CAN). The semi-dwarf group includes 36 accessions, of them 8 — from
Canada and Ukraine each; 5 - from France; 4 - from Austria; 3 - from Russia; 2 - from Chile, Syria
and the USA each; and 1 - from Italy and Germany each. The plant height in this group was 51 - 80
cm. These are the following accessions of spring durum wheat: AC Navigator (CAN), Liareta
(CHL), Norba (ITA), Topdur (AUT), Multidur (FRA), Slavuta (UKR), Bezenchukskaya 205
(RUS). The reference for this expression grade is Korotkostebelnaya 13 (RUS) (71 cm). The next
group is 68 mid-high accessions. Their countries of origin are distributed as follows: the largest
number of accessions, 26, are from Ukraine; 21 - from Russia; 15 — from Kazakhstan; 5 - from
Canada; and 1 - from France. Mid-high accessions were 81 — 110 cm tall. Diana, Chado, Aidarlynka
(UKR), Kazakhstanskaya Yantarnaya, Asangali (KAZ); Omskaya Stepnaya (RUS) are among mid-
high accessions. The reference of this group (93 cm) is Dynastiya (UKR). The high group contains
3 accessions: Shovkovysta (UKR) - 113 cm, Yelizavetinskaya (RUS) - 113 cm and reference
Kandikans 12 (RUS) with the height plantof 120 cm.

Accessions were categorized into 4 groups by lodging resistance. Group 1 consists of 3
accessions with 4-point resistance: Nyk, Zolotaya Volna, Yelizavetinskaya (RUS). The reference of
this group is Zolotaya Volna. There are 18 accessions (9 from Ukraine and Russia each) in the
group with medium lodging resistance (5.6 points). Saratovskaya Zolotistaya, RUS was selected as
the reference of this group. We distinguished 58 accessions with high lodging resistance; of them 21
- from Ukraine; 14 — from Kazakhstan; 12 — from Russia; 6- from Canada; 2 -from France; 2 - from
Syria; and 1 - from lItaly.

Yield capacity is the main economic feature that defines the entire value of an accession.
Spring durum wheat collection accessions are distributed into 5 expression levels from very low to
very high yield capacity. Omrabi 5 (SYR) has a very low yield capacity (100 g/m?) and is the
reference (see Table 1). The low yield capacity group includes 27 accessions. The yield capacity in
this group according to the classifier is 120-200 g/m?; the reference is Belladur (AUT). The medium
yield capacity group consists of 52 accessions: 16 - from Ukraine; 13 — from Russia; 9 — from
Canada; 7 - from Kazakhstan; 2 - from Austria, Chile, France each; and 1 - from the USA. Their
yield capacity was within 210 -300 g/m® These accessions are Kharkivska 41, Kharkivska 46,
Prykrasa (UKR), Hordeiforme 1462-B-1, Voronezhskaya 11 (RUS), Nurly, Altyn-shygys (KAZ),
AC Napoleon, Duraking (CAN). The reference of this grade is Daryna (UKR). Twenty seven
accessions with high yield capacity were selected: 10 — from Ukraine; 10 - from Russia; and 7 -
from Kazakhstan. The yield capacity of accessions in this group was 310 - 400 g/m®. These
accessions are Zhisel, Tera, Kharkivska 23, 08-807 (UKR), Bezenchukskaya Stepnaya, Omskaya
Stepnaya (RUS), Bolashak, Raya (KAZ); the reference of this expression level is Korona (KAZ).
The very high vyield capacity group includes 2 accessions from Ukraine: Novatsiia (402 g/m?) and
reference Diana (453 g/m?).

The collection accessions were categorized into 3 groups by 1000-grain weight. Thus, group
1 with low 1000-grain weight (27-34 g) comprised 10 accessions: 4 of them - from Ukraine, 2 -
from, 1 - from France, Austria, Kazakhstan and Syria each; the reference accession is Belladur -
32,5 g (AUT). The group with medium 1000-grain weight numbers 94 accessions. Most of the
accessions of this group (27) originate from Ukraine, 24 - from Russia, 14- from Kazakhstan and
Canada each, 5 - from France, 3 - from Austria, 2 - from the USA and Chile each, 1 - from Syria,
Italy and Germany each. The medium 1000-grain weight (35-45 g) was typical for the following
accessions: Shovkovysta, Izolda (UKR), Hordeiforme 1462-B-1, Altayskiy Yantar (RUS); Asangali
(KAZ); Arcola (CAN); G8972-AG2-NG (USA), Rodur (FRA) et al., The standard is like Chado
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(UKR) 1000 grain weight of 41.3 g group with high weight of 1000 grains (46-54 g) are four
samples from Ukraine, Kharkiv 23 (46.4 g) , Luhanskaya 7 (reference group - 47.0 g), 07-2004
(47.4 g), 08-763 (48.3 g).

The protein content in grain plays a key role in determining the value of wheat. This
parameter varies widely on average from 9 to 15%, depending on a wheat cultivar, growing
conditions, available nitrogen in soil, etc. The spring durum wheat accessions in the collection were
divided into 4 groups by protein content in grain. There are 2 accessions from Kazakhstanwith a
low protein content (<12%): Kustanayskaya 28 (11.5%; the reference of this group) and Altyn-
Shyhsis (11.5%). The group with a medium protein content in grain (12-14.5%) consists of 32
accessions, of which the majority originates from Russia (13 accessions), 8 — from Kazakhstan, 6 —
from Ukraine, and 5 - from Canada. These are the following wheat accessions: Slavuta, Metyska
(UKR); Elizavetinskaya, Orenburgskaya 21(RUS); Bolashak, Nurly (KAZ); Commander, AS
Pathfinder (CAN) and others; the reference accession of this group is Kharkivska 27 (UKR). A high
protein content of 14.6-16.0% was recorded for 39 accessions of the collection; of them 19
accessions are from Ukraine, 9 - from Russia, 4 - from Canada, 3 — from Kazakhstan, and 2 - from
Syria. These are such spring durum wheat accessions as Naschadok, Kharkivska 46 (UKR);
Saratovskaya Zolotistaya, Atlant 24 (RUS); Korona (KAZ); Sceptre (CAN); Topdur (AUT) and
others; the reference of this group is accession Tera (UKR) with protein content of 16.0%. We
distinguished 28 accessions with a protein content in grain of >16.0%. They make up group 4 with
very high protein content. These accessions were sorted by countries of origin as follows: 5 wheat
accessions came from Ukraine, France and Canada each, 3 - from Austria, 2 — from the US and
Chile each, 1 - from Germany and Italy each. This group includes such accessions as 08-1081,
Dynastia (UKR); Lilyok (RUS); Neodur (FRA); Liareta (CHL); AC Melita (CAN) and others; the
reference accession of this group is Novatsiia — 16.6% (UKR).

The collection accessions were divided into 4 groups according to levels of resistance to the
powdery mildew pathogen. Thus, 11 accessions showed low resistance to the pathogen of 4 points.
They are 4 accessions from Russia, 3 — from Canada, and 2 - from Ukraine and France each.
Among them are accessions Kharkivska 33 (UKR), Bezenchukskaya 200 (RUS), AC Avonlea
(CAN); the reference is Zolotaya Volna (RUS). The medium resistance group includes 36
accessions; most of them (12) are from Ukraine; 9 -from Russia; 4 - from France and Canada each;
3 - from Kazakhstan; and 1 - from the USA, Syria, Italy and Germany each. The resistance of this
group was within 5-6 points. The following accessions were assigned to this level: Kharkivska 15,
Luhanska 7 (UKR); Atlant 24, Altayskiy Yantar (RUS); AC Melita (CAN), and others. The
reference of this grade is Saratovskaya Zolotistaya (RUS). Fifty-three spring durum wheat
accessions of the collection showed high resistance, ie 17 accessions from Ukraine; 11 - from
Kazakhstan and Russia each; 7 - from Canada; 3- from Austria; 2- from Chile; and 1 -from the USA
and Syria each. Resistance to powdery mildew in accessions of this group was within 7-8 points.
These are such accessions as lzolda, Naschadok, 07-2004 (UKR), Pamyati Vavilova, Omskiy
Korund (RUS); Commander (CAN), Corcolen (CHL), the reference accession is Kharkivska 41
(UKR). The group with very high resistance to powdery mildew (9 points) contains 8 accessions:
Extradur (AUT), Tera, Novatsiia, Diana (UKR), Bashkirskaya 27 (RUS), Kustanayskaya 12 (KAZ);
the reference of this resistance level is Slavuta (UKR).

Accessions are valuable, if they are references of levels of several of economic features,
which enables rational assessments by planting fewer references-accessions. For example, accession
Naschadok (UKR) is the reference of high grain weight per spike (1.8-2.5 g) and high resistance to
powdery mildew (7-8 points); Spadschyna (UKR) is the reference of spike length (6.1-8.0 cm),
medium grain weight per spike (1.2-1.7 g) and of late ripening (90-92 days); Daryna (UKR) — of
mid-ripening (85-89 days) and medium yield capacity (210-300 g/m?); Dynastiia (UKR) — of early-
ripening (79-84 days) and medium height (81-110 cm); Slavuta (UKR) — of a large grain number
per spike (31-45) and very high resistance to powdery mildew (9 points).

The trait collection includes 12 accessions registered with the NCPGRU, including
Aidarlynka, Metyska, Tera, Diana, Kharkivska 23, Kharkivska 27, Kharkivska 39 and others.
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CONCLUSIONS

The multi-year studies of the spring durum wheat collection in the NCPGRU formed the
trait collection by economic features consisting of 108 accessions of different eco-geographical
origin from 11 countries. The largest number of accessions (35) are from Ukraine; 26 - from Russia;
15- from Kazakhstan; 14 - from Canada; 6 -from France; 4 - from Austria; 2 - from Syria, the USA,
Chile each; and 1 - from Germany and Italy each. The trait collection is represented by 8 varieties:
var. hordeiforme, var. candicans, var. pilosocaerulescens, var. leucurum, var. melanopus, var.
muticohordeiforme, var. leucomelan, var. obscurum. The collection covers diversity of 10
economic characteristics (growing season length, plant height, yield capacity, 1000-grain weight,
lodging resistance, resistance to powdery mildew, protein content) expressed at 40 levels. The trait
collection is of significant value for science and education. Use of collection accessions will
accelerate the breeding of cultivars that would be high-yielding and adapted to variable climatic
conditions of cultivation and enhance its efficiency.
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O3HAKOBA KOJEKIISI NIIEHUII TBEPJOI SIPOi 3A KOMIIJIEKCOM HIHHUX
TOCNOJAPCHLKHUX O3HAK — JUKEPEJIO BUXIJTHOT'O MATEPIAJY 151 CEJEKIIT

EdexTHBHICTD CTBOPEHHS BITYM3HSIHMMHU CENICKIIOHEPAMH HOBHX KOHKYPEHTOCIIPOMOXKHHX
COPTIB, 3 BUCOKUM PiBHEM MPOAYKTUBHOCTI, IKOCT1 MPOAYKI(ii B OCHOBHIH Mipi 3aJIeXKHUTh Big 100pe
nigiOpaHoro i BceOiUHO MPOAHANI30BAHOTO BHXIAHOTO Martepianmy. JlOCATHYTH IIbOTO MOXKHA
3aBJKM KOJIEKIIT MIIEHULI TBEpAOi spoi, 1110 30cepeakeHa B HallioHaibHOMY LIEHTpl T€HeTUYHHUX
pecypciB pociua Ykpainu (HIT'PPY). ¥ HII'PPY na nanwii yac 3i0paHo Ta macopTu3oBaHo 1266
3pa3KiB MOXOUKEHHSM 3 53 kpaiH. Ha ocHOBI 0araroro reéHETHMYHOIO PI3HOMAHITTS IIICHHUII
TBep10i Apoi c(hOPMOBAHO O3HAKOBY KOJIEKIIIFO 32 TOCIIOJAPCHKUMH O3HAKaMU, SIKa BKIIIOYAE 3pa3Ku
3 BUCOKOIO YPOXaHICTIO, aIallTUBHICTIO J10 3MiH YMOB BUPOILYBaHHS, CTIMKICTIO 10 O10THYHUX Ta
ablOTMYHMX YMHHUKIB PI3HOTO TOXO/UKEHHS Ta 3 pI3HUMH pIBHAMU MPOSABY HEOOX1IHHUX
rOCHOJapChKUX O3HAK.

Mera. Meroro Hamoi poOOTH OyJi0 OLIHUTH T€HETHMYHE PI3HOMAHITTA 3pa3KiB MIIEHUII
TBepJoi sApoi, cHcTeMaTH3yBaTH iX, BHMJUINTH €TaJOHM LIHHUX TOCMOAAPCHKUX O3HAK Ta
copMyBaTH 03HAKOBY KOJIEKIIIFO 32 KOMIJIEKCOM TOCTIOAAPCHKUX O3HAK.

Pe3yabTaTn qocaixkenb Ta ix 00ropopeHHsi. 3a pe3yJibTaTaMM OLIHKY BULIeHO 108 3paskis
MIIEHUII TBEpAOI sIpoi, K1 oxapakrepu3oBani 3a 10 ozHakamu Ta 40 piBHsMU nposiBy. Konekiis
BKJIFOYA€ 3pa3Ky, 110 MOXOJATh 3 11 kpaiH cBITy, HalOiiblIa KUIBKICTh 3pa3KiB MOXOPKEHHAM 3
VYkpainu — 35, Pocii — 26, Kazaxcrany — 15, Kananu — 14, ®@panuii — micts, ABCTpii — YOTHPH IIT.,
nmo aBa 3pasku 3 Cupii, CIIA, Yuni i mo ogHomy 3 Himeuumnu Ta Itamii. O3HakoBa KoONeKIis
pernpe3eHTOBaHa BickMoMa pizHoBHIHOCTsM: hordeiforme, candicans, pilosocaerulescens, leucurum,
melanopus, muticohordeiforme, leucomelan, obscurum. Buaineno 3pasku, siki € eTalloHaMH TPOSIBY
KUJIbKOX O3HaK, Tak 3pa3ok Hamanok (UKR) € eTanmoHoM piBHIB MpOsIBY IBOX O3HAK — BEJIMKA Maca
3epHa 3 komoca (1,8-2,5 r) ta BucOka CTiHKicTh A0 OoporrHucToi pocu (7—8 GaniB); CragmmHa
(UKR) — 3a mosxwuHOIO Kosoca (6,1-8,0 cMm), cepenniii piBeHb Macu 3epHa 3 kosoca (1,2—1,7 1),
mi3HbOCTUTHICTE (90-92 no6m); Hapuna (UKR) — cepennbocturmicts (85-89 mi6) Ta cepenHiii
piBeHb ypoxkaitHocti (210-300 F/MZ); Hunactus (UKR) — panabocturmicte (79-84 nobm),
cepenabopocticts (81-110 cm); CnaByra (UKR) — Benuka KinbKicTh 3epeH B konoci (31-45 mit.),
Iy’e BUCOKa CTIHKICTh J10 OopontHucToi pocu (9 6aniB). [lo ckinany 03HaKOBOI KOJIEKIIT BKIFOUEHO
12 minHux 3paskiB 3apeectpoBanux y HUI'PPY, cepen nux Aiinapaunka, Mertucka, Tepa, [iaHa,
XapkiBcbka 23, XapkiBcbka 27, XapkiBcbka 39 Ta 1HIII.

BucHoBku. Y pesynpraTi GaraTOpiuHOrO0 BHMBYEHHS KOJIEKLIi MIIEHUI TBepHoi Apoi B
HIT'PPY 6yno chopmoBaHO 03HAKOBY KOJIEKIIIO 32 TOCIOAAPCHKUMU O3HAKaMHM, JI0 CKIIATy SKOi
BxoJaTh 108 3paskiB 3 11 kpaiH cBiTy pi3HOro ekosioro-reorpagiqHoro moxoxeHHs. Komekiis
OXOIUTIOE Pi3HOMAHITTA 3a 10 ToCrmomgapChKUMHU O3HAKaMH (TPUBATICTh BETETAIITHOTO TEpiofy,
BHCOTa POCIHWH, ypoxkaihHicTh, maca 1000 3epeH, CTIfKiCTh A0 BWIATAHHS, CTIAKICTH 10
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OOpOIIHUCTOI POCH, BMICT OiNKy) oxapakTepusoBaHa 3a 40 piBHAMHU MposiBy. O3HAKOBA KOJIEKIIIS
IPEJCTaBIs€ 3HaYHY LIHHICTh JJIs1 HAYKOBOIO Ta HABYAJIBHOTIO Ipolecy. BukopucranHs 3pa3kiB 3
KOJIGKIIi TO3BOJHMTH MPUCKOPUTH €(PEKTUBHICTh CENEKIIIHOro Tpouecy IO CTBOPEHHIO
BHUCOKOIIPOAYKTHUBHHX Ta a/allTOBAHUX JI0 MIHJIMBUX KJIIMaTUYHUX YMOB BUPOIILYBaHHS.

Knwuosi cnosa: nwenuys meepoa spa, 3pasoK, 03HAKOBA KOIEKYIS, emaioH, Pi6eHb NpOss),
VPOHCAUHICB, CMUTICMb

[Taganka E.W., My3adaposa B.A., Ps6uyn B.K., [leryxoBa, 1.A., borycnasckuii P.JI.
HUnecmumym pacmenuesoocmea um. B.A. FOpvesa HAAH

Hayuonanvnwiii yenmp cenemuueckux pecypcos pacmeHui Ykpaurol

Mockoeckuii np., 142, Xapvkos, 61060, Ykpauna

E-mail: ncpgru@gmail.com

IPU3HAKOBASI KOJVIEKIMS HINEHUIBI TBEPJIOM SIPOBOM 3A KOMILIEKCOM
HEHHBIX XO34UCTBEHHbBIX IIPU3HAKOB — UICTOYHUK HCXOJHOI'O
MATEPHUAJIA JJIA CEJIEKIHUA

D¢ddexTuBHOCTD CO3/IaHHUs OTE€UYECTBEHHBIMU CEJICKIIHOHEPAMU HOBBIX
KOHKYPEHTOCIIOCOOHBIX COPTOB, C BBICOKMM YpPOBHEM HPOJYKTMBHOCTH, KauecTBa IMPOIYKIHH B
OCHOBHOI CTEMEHU 3aBUCUT OT XOPOIIO MOJAOOPAHHOTO U BCECTOPOHHE IMPOAHATU3UPOBAHHOTO
UCXOJHOTO Marepuaia. JloCTHYh 3TOro BO3MOXKHO Onarojapsi KOJUICKIHMU IIIEHHIBI TBEPIOH
SApOBOM, KOTOpasi cocpeioToueHa B HalmoHanbHOM LIEHTpPE TeHETHYECKHX PECYpCOB PaCTEHHIA
VYkpaunsl (HIUI'PPY). B HIT'PPY B Hactosiee Bpems cobpaHo u macnopTuzoBaHo 1266 o6pasios
npoucxoxaeHnueM u3 53 crpaH. Ha ocHoBe reHeTmdeckoro pasHooOpasusi MIICHHIIBI TBEPAOi
SApOBOH HEOOX0IUMO C(HPOPMHPOBAHO MPU3HAKOBYIO KOJUIEKIUIO MO XO3SWCTBEHHBIM IPU3HAKAM,
KOTOpast BKIIIOYAeT 00paslibl ¢ BBICOKOH YpOKaHOCTBIO, alalTUBHOCTBIO K U3MEHEHUSIM YCIOBUI
BBIpAIIMBAHUS, YCTOWYUBOCTHIO K OWOTHYECKMM U aOMOTUYECKHM (PAKTOPOM pPa3IuYHOTO
NPOUCXOXKACHUS H C pPa3IUYHBIMH YPOBHSAMH HPOSIBICHUS HEOOXOAUMBIX XO3SHCTBEHHBIX
MIPU3HAKOB.

Heab. Llenpto Hameil paboThl OBUIO OLIGHUTh TEHETHYECKOE pazHooOpasue o0pa3ioB
MIIEHUIIBI TBEPJIOH SIPOBOM, CHCTEMATU3UPOBATh MX, BBIACIUTH 00pa3lbl IIEHHBIX XO035HCTBEHHBIX
NPU3HAKOB M C(HOPMHUPOBATh MPU3HAKOBBIMU KOJUIEKIIMIO IO KOMIUIEKCY XO3SHCTBEHHBIX
MIPU3HAKOB.

PesyabraTel ucciaenopannii m ux odcyxnenue. Ilo pesynpratam oueHku BwiaeneHsl 108
o0pa31oB MIIEHUIIBI TBEPIOH SpOBOH, KOTOpble oxapakTepu3oBaHbl mo 10 mpusHakamu u 40
ypoBHAMHU TmposiBieHusd. Kosmekuus Bkitoyaer oOpasusl u3 11 cTpan mupa, HauOoubliee
KOJIMYECTBO 00pa3ioB u3 YKpaunsl - 35, Poccun - 26, Kazaxcrana - 15, Kanane! - 14, ®pannun -
1eCcTh, ABCTPUH - YeThIpe, 1o JBa obOpasua u3z Cupuu, CIIA, Ynunu u no ogHoMy u3 I'epmManuu u
Wtanuu. Tlpu3HakoBas KOJUICKIMS MpEACTaBlIeHa BOCEMbIO pasHoBUaHOCTH: hordeiforme,
candicans, pilosocaerulescens, leucurum, melanopus, muticohordeiforme, leucomelan, obscurum.
Boigenensl o0Opasiibl, KOTOpbIE SBISIOTCA ITAJIOHAMM IMPOSABIEHUS HECKOJIBKHUX MPU3HAKOB, TaK
obpazenr Hamanox (UKR) sBisiercst aTanoHOM ypOBHEH MpPOSIBICHHS ABYX HMPU3HAKOB - OOJBIION
Maccel 3epHa ¢ kojoca (1,8-2,5 1) U BBICOKOH YCTOWYMBOCTM K MYYHUCTOH poce
(7-8 6amnor); Cnaanna (UKR) - mo anune xosoca (6,1-8,0 ¢Mm), cpeiHeMy YpOBHIO Macchl 3epHa
¢ xomoca (1,2-1,7 r), mo3uecnenoctio (90-92 cyrok); Japuna (UKR) - cpennecnenocts (85-89
CYTOK) M CpeIHHil ypoBeHb ypoxkaiinocti (210-300 r/m%); Tunactus (UKR) - pannecnenocts (79-
84 cyrtok), cpeanepociocth (81-110 cm); CnaByra (UKR) - GosbIioe KOJHUECTBO 3€peH B KOJIOCE
(31-45 wit.), oueHb BBICOKAs YCTOHYMBOCTh K MyYHHUCTO poce (9 6ayuioB). B coctaB mpu3HaKOBOi
KOJUIEKIIMM BKJIIOYEeHbl 12 1eHHbIX o0pasuoB 3apeructpupoBaHHbix B HIII'PPY, cpeau Hux
Aiinapnunka, Merucka, Tepa, Juana, XapbkoBckas 23, XapbkoBckas 27, XapbkoBckas 39 u

IpyTrue.
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BeiBoabl. B pe3ynbrare MHOIOJIETHETO M3Y4YEHUS KOJUIEKIMM IIICHULBI TBEPION SIPOBOM B
HIT'PPY O6buto chopMupoBaHO NPHU3HAKOBYIO KOJUICKIIMIO TIO XO3SWCTBEHHBIM IPU3HAKaM, B
coctaB KoTopoil BxomsaT 108 oOpas3noB u3 11 crpan Mupa pa3IuyHOTO 3KOJIOTO-Teorpadhuyeckoro
npoucxoxaeHus. Komnekuus oxpareiBaeT MHOrooopasue 3a 10 X03siCTBEHHBIMH IpU3HAKaMU
(IpOIOIKUTENBHOCTh BET€TAIMOHHOTO TMEPUO/a, BBICOTA pPACTEHUM, ypokaiHOCTh, Macca 1000
3epeH, YCTOWYMBOCTh K IIOJETaHHWI0, YCTOMYMBOCTh K MYYHMCTOW poce, colepkaHue Oeika)
oxapakTtepuzupoBaHa 1o 40 ypoBHsIM mnposiBiaeHUs. llpu3HakoBass KoJuleKUMs TNPEACTABISAET
3HAYUTENNbHYIO IIEHHOCTb Ul HaydyHOro M ydeOHoro mporecca. Vcrnonb3oBaHue oOpas3LoB U3
KOJUICKIIUM TIO3BOJHUT YCKOPUTH A(PPEKTUBHOCTh CEJNIEKIMOHHOTO TpoIlecca IO CO3JaHUI0
BBICOKONPOAYKTUBHBIX M  aJalTUPOBAHHBIX K MEHSIOUIMMCA KJIMMAaTHYECKUM  YCIOBUSAM
BbIpAIIMBaHUSI.

Knrwoueswie cnosa: nuenuya meepoas aposas, obpaszey, npusHaKo8ds KOJINeKYuUs, SMAaioH, YpieeHbs
NPOAGNEHU, YPOICAUHOCHb, CHENOCMb
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MOP®O-BIOJOI'TYHI OCOBJIUBOCTI COPTIB — JI’KEPEJI
HIHHUX O3HAK AYMEHIO APOI'O

VY crarti HaBeneHo pe3ynbraTH Bu3HaueHHS B 2014-2016 pp. mopdo-6iomoriyaux i
rOCHOJApChKUX OCOOJMBOCTEH OCTHCTUX 1 O€30CTHX COPTIB SYMEHI0 fAporo Ta ix
0aThKIBCHKHX (OpM 3a KUIBKICHUMH O3HaKaMd. YCTAaHOBJIEHO HEOJHAKOBHHM pIBEHBb
YPOKaitHOCT1, MPOAYKTUBHOCTI POCIUH, ii CTPYKTYPHHUX €JIEMEHTIB Ta IHIIMX KiTbKICHHX
o3Hak 11 copTiB 3aleXHO Bil yMOB pPOKIB iX BUpPOIIYBaHHA. BuiuieHo coptu-mxepena
[IHHUX O3HAaK M KOMOIHAIiiHOI cenekiii. BumaineHno 6e30CTi 1 OCTUCTI COPTH — JKepena
IIHHUX O3HaK SYMEHIO fpOoro, SIKI MajJd JOCTOBIPHO BHIII TOKA3HUKU IOPIBHSHO 3
HalllOHAIBHUM CTaHAAapTOM Bzipenp 3a KUIBKICHUMH O3HaKamH, LI0 Ma€ 3HAYCHHS B
KOMOIHAIIHIN CceNeKIlii: 3a MPOoayKTUBHICTIO pociuH —y 2014-2016 pp. copt [xeperno; 3a
HNPOAYKTHUBHOIO KymHcTicTio — Yy 2014 p. 1 2016 p. copT 3BepleHHs; 3a KUIbKICTIO 3epeH y
konoci B 2014-2016 pp. — banpopuii Ta Birpax; 3a macoro 1000 3epeH 3a Tpu poku
nocmimkenb — Jlxepeno, bamwopuii, Etuker, Moaepn Ta Birpax. BusnadeHo o3Haku
pOCIUH 3 HU3bKOIO BapiabenbHicTIO B 2014-2016 pp., 3a IKUMU COPTU € OUIBII CTIHKUMU B
pI3HUX YMOBaxX BHPOIIYBaHHS. YCTAaHOBJEHO PIBEHb O3HAK POCIMH COPTIB Y MOPIBHSHHI 3
0aTbKIBCHBKMMH COPTaMH, Ha OCHOBI CXpEIlyBaHHS SIKUX X CTBOpeHO. Bu3zHaueHo, ki piBHI
O3HaK IepeJaHo copTaM BiJ iX OaTbkiBChbKUX (GopM. [lokazaHo, 110 HE JUIlE HOBI COPTH
AYMEHIO SIpOro, a W ix OaThKIBChKI (OpPMHU € JDKEpedaMH OKPEMHUX O3HAaK, IIHHUX Ui
KoMOiHaIiiiHOT cenekuii. Y TiOpuAHMX KOMOIHAIIAX, OJEpXKAHMUX BIJI CXpPEUlyBaHHS
JOCTIPKEHUX COPTIB 3a JlajielbHOI0 cXeMoro, Ai0paHo 2798 pociuH ISl OLIHKH iX
notoMcTB B 2017 p., a Takoxx crBOopeHO 214 IiHHUX MiHIM, SKi OI[IHEHO 1 BHUJIJICHO B
CEeJICKIIMHOMY PO3CaAHUKY Tepmoro poky B 2016 p 1 ix Oyne gocmimxkeHo B 2017 p. B
CeNIeKLIHHOMY PO3CaHUKY APYTOro POKY.

KurouoBi cioBa: sumins apui, ocmucmuii i 6e3ocmuti copm, NPOOYKMUBHICMb POCIUHU,
CMPYKMYPHULL elieMenm npooyKmueHoCMmi, KiIbKICHA 03HAKA, 0Jcepeno YiHHOI 03HaKU
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