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Abstract. This study presents the research on economically valuable traits of 70 varieties of Facultative
and Winter Wheat Observation Nursery for Semiarid Environments (FAWWON-SA) received from the
International Wheat and Maize Improvement Center (CIMMYT). The study of agronomic and immunological
characteristics of plants under field conditions is of great importance in breeding since it allows a selection of
the best genotypes more effectively, identifies and uses the sources of valuable traits and increases the
accuracy of breeding. The results showed that 57 cultivar samples were winter-hardy, and the days to
maturation ranged from 242 to 247. The mass of 1000 kernel ranged from 45.00 to 97.33 grams being coarse
and fulfilled. Under artificial infection background of rusts, 15 cultivar samples were resistant to stem, leaf and
yellow rusts. Based on the results, wheat cultivar samples were grouped by agronomic and immunological
traits, resulting in the identification of 41 cultivar samples with valuable characteristics which recommended
as donors in breeding.
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Introduction

Kazakhstan is known in the world market as a producer of grains crops, mainly bread wheat,
which contains much protein but has a low yield. Despite this, wheat cultivation in Kazakhstan
continues due to the need to ensure the country's food security. The low harvest is compensated for by
the high quality of the grain, making it a good ingredient for the production of lower-grade flour,
providing excellent baking properties [1,2].

One of the limitations to achieving higher yields in winter and spring wheat is fungal diseases
that spread through airborne droplets, which can contribute to a decrease in grain yield and product
quality in some years. Fields of wheat infected with disease agents continue to exist in many regions
of the country due to violations of agro-technics, the cultivation of susceptible varieties, insufficient
protective measures, and favourable weather conditions. In Kazakhstan, among the most common
and dangerous wheat diseases are rusts: Puccinia triticina Erikss (leaf rust), Puccinia
graminis f. tritici Erikss & Henning (stem rust) and Puccinia striiformis Westend (yellow rust)
[3-5].

A complex of diseases that cause significant yield losses develops annually on wheat crops in
the republic. Leaf rust and septoria occur almost everywhere but are particularly severe in areas with
sufficient moisture. Leaf rust and septoria epidemics were observed in 2000-2016, yield losses of
spring wheat reached 20-30%, or 3-5 c/ha and more, and grain quality was reduced [3,6,7].

The emergence of a new aggressive race of the stem rust pathogen, Ug99, and its expansion
threatens the food security of world wheat production. In Kazakhstan, the repeated development of
stem rust is observed in some areas of the country. For example, in the Kostanay and North
Kazakhstan regions in 2006-2007, the yield losses ranged from 20% to 40%, and some regions, were
80-100% [8]. In 2015-2017, epiphytotic development of stem rust was noted in the North Kazakhstan
and in the Omsk region of Russia, resulting in grain losses of up to 30-40% [9].

Yellow rust is another dangerous rust species affecting wheat. Highly aggressive races of this
disease are rapidly spreading across continents, causing severe outbreaks in many countries. The new
races threaten wheat production because they have adapted to higher temperatures, and their spread is
not limited to areas with cooler climates than before. In Kazakhstan and other Central Asian
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countries, the pathogen occurs almost yearly except for dry years. During 2009-2014, epiphytotic
development of yellow rust occurred four times in the southern and southeastern regions of
Kazakhstan and Uzbekistan [10-12]. Moreover, many winter wheat cultivars approved for use in
Kazakhstan are susceptible to yellow rust [3, 4, 13]. All of the above, in turn, affects the stability of
food safety. Therefore, there is a need to search for new sources of resistance to wheat rusts using
modern approaches.

Disease-resistant crop cultivars creation and introducing them into production is a leading
challenge in modern plant breeding. Economically valuable traits are studied in field conditions,
allowing for the identification and utilization of valuable trait sources and donors for targeted
breeding. For example, the maturation period affects yielding and impacts resistance to drought,
diseases, and other stress factors. This task is closely related to the theoretical foundations of plant
immunity, and breeders work with various specialists to develop resistant varieties. Thus,
comprehensive studying of economically valuable traits such as maturation duration, disease
resistance, and yield predictability is necessary to select wheat lines with high yields and good grain
quality. Another essential part of targeted breeding is conducting trials of individual varieties under
different agro ecological conditions to identify the geographic locations where a wheat sample is best
suited and what resistance traits it must possess to produce high and stable yields.

Materials and methods

Total of 70 cultivar samples of Facultative and Winter Wheat Observation Nursery for
Semiarid Environments (27 FAWWON-SA 2019-2020) from International Wheat and Maize
Improvement Center (CIMMYT) were studied under artificial infection with rust species in Zhambyl
region Kazakhstan at the Research Institute for Biosafety Problems (RIBSP). The disease was
recorded starting from the tasseling stage.

Field plot was cultivated using a SOLO 503 cultivator after plowing and harrowing. Seeds were
sown manually from 0.4 to 3.0 square meters, with 20 cm spacing between rows and 100-300 cm row
length, resulting in 65-80 seeds per row. The control variety, which served as an accumulator of
infection and propagator, was a susceptible spreader cultivar — Steklovidnaya 24. The experimental
plots were regularly sprayed with water to create favorable conditions for plant development and
disease control [14].

Before infecting the wheat plants, the inoculum was activated at 40°C for 10 minutes, followed
by watering in a humid chamber at 20°C for 2 hours. During the spring, samples were inoculated with
an aqueous suspension of leaf, stem and yellow rust spores supplemented with Novec™ 7100
Engineered Fluid (Sigma-Aldrich, St. Louis, MI, USA), resulting solution was sprayed with an
airbrush spray gun onto wheat plants at the seedling stage. Novec 7100 is the most efficient chemical
for facilitating penetration of the spores into the leaf surface [15]. After inoculation, experimental
plants were covered with polyethylene film for 16-18 hours. The plants were inoculated in the
evening during windless weather conditions after preliminary watering of the experimental crops
[16].

Winter hardiness was evaluated according to the methodology of the state variety testing [17].
Mass of 1000 seeds was evaluated following GOST 10842-89 [18].

During the growing season, the adult plant resistance was assessed three times, with a
two-week interval starting from the appearance of the first signs of disease. Scales for reaction type
and severity were used as an evaluation criterion. The type of infection for stem rust was determined
according to Stakman et al. [19], leaf rust was determined using the Mains and Jackson scale [20], and
yellow rust was evaluated by Gassner and Straib scale [21]. The evaluation scores ranged from 0
(indicating immunity) to R (resistance), MR (moderate resistance), MS (moderate susceptibility), and
S (susceptibility) [22]. The degree of lesion caused by rust diseases was estimated using the modified
Cobb scale developed by Peterson et al. [23]. The rate of disease onset expressed by the area under the
disease progress curve (AUDPC) was used as an indicator of nonspecific genotype resistance [24].
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The data were plotted and analyzed using GraphPadPrism 9.2.0 (GraphPad Software, Inc., LaJolla,
CA, USA).

Results

In 2022, we studied 70 cultivar samples of Facultative and Winter Wheat Observation Nursery
for Semiarid Environments (FAWWON-SA) from CIMMYT. In the experiments, the total duration
of the maturation trait of the new wheat lines ranged from 242 to 247 days. In many cultivar samples,
this trait was at the level or higher than the control variety Steklovidnaya 24. The duration of the
interphase periods from emergence to tasseling for all samples varied significantly, ranging from 28
to 43 days. The average maturation period for facultative and winter wheat samples was 245 days,
designated as medium-ripening group.

Based on the results of agronomic trait research, the FAWWON-SA cultivar samples were
grouped by winter hardiness and mass of one thousand grains (Figure 1).

Winter hardiness in bread wheat is a complex physiological process that depends on a cultivar's
genotype and environmental factors. Therefore, the relevance of creating and cultivating varieties
resistant to abiotic factors is beyond doubt. Most cultivar samples (57) were winter-hardy, while 11
were medium hardiness and two lines, PP346/NOVAZVEZDA/5/CUPRA-1/3/... and
AISBERG/AE.SQUARROSA(369)//DEMIR, showed a low level of winter hardiness. The final
agronomic feature of wheat cultivars assessment is their productivity trait.
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Figure 1 — Distribution of FAWWON-SA cultivars samples by winter hardiness (A) and mass of a thousand grains (B)
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Mass per 1000 grains is a genetically determined feature, which serves as a certain guarantee of
yield when creating a new cultivar. The mass of 1000 kernel ranged from 45.00 to 97.33 grams being
coarse and fulfilled. The highest values of this feature were noted in the samples
HK96/3/CHAM®6//1D13.1/MLT/4/KONYA 2002 (90.33 ),
CHAMG/TK13//LND/6/MV8/5/BEZ//BEZITVR/3IKREMENA/LOV29/4/KATE-A1 (91.67 g), and
TOSUNBEY/2*MUFITBEY (94.67).

During the growing season, field assessments of adult plant resistance (APR) were carried out
three times. Based on the results of APR to diseases, the FAWWON-SA cultivar samples were
grouped by severity, resistance types, and area under the disease progress curve (AUDPC) (Figure 2).
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Figure 2 —Distribution of FAWWON-SE cultivar samples by severity (A), resistance types (B) and AUDPC (C) to the
stem, leaf and yellow rust

Depending on their resistance to pathogens, the wheat materials differed according to the APR
to diseases. Under artificial infection, the maximum severity of stem rust was 40%, leaf rust was 40%,
and yellow rust was 30% (Figure 2A). Although, the number of wheat cultivar samples resistant to
yellow rust was significantly higher than stem and leaf rust. Consequently, only 45 cultivar samples
were resistant and moderately resistant to yellow rust, 33 were resistant to stem rust, and 26 were
resistant to leaf rust (Figure 2B). The maximum AUDPC value under artificial infection of stem and
leaf rust was 315 conventional units, and for yellow rust was 280 units, indicating medium and low
susceptibility, respectively (Figure 2C). 29 cultivar samples in the study showed valuable agronomic
traits, however, were excluded during the experiment because they were susceptible to wheat rust
species. 26 samples were resistant or moderately resistant to two types of rust. Overall 15 cultivar
samples had complex resistance to all three types of rust. The selection is established on the best
combinations of economically valuable traits through data grouping of agronomic and
immunological parameters. Based on the results, 41 wheat cultivar samples were selected, which

Buokayincizoix scane Buomexnonoeus
Buobezonacnocmo u 61U0mMexHoa02us 59 2023, Nel3
Biosafety and Biotechnology



showed at least moderate resistance to two types of rust and had economically valuable traits (Table

1).
Table 1 — Selected cultivar samples of FAWWON-SA with valuable immunologic and agronomic
traits
Agronomic traits Immunologic traits
No Name of the cultivar o Duration, days Mass of Resistance?
: ) ardiness, ]
samples of FAWWON-SA score  |emergence-|tasseling-m| emergence - | 1000 Stem rust| Yellow|  Leaf
tasseling | aturation | maturation |seeds, g rust rust
1 GEREK79! 5/5 208 39 247 60,00 5R 0 0
2 LOCAL CHECK 5/5 205 37 242 80,67 | 40MR-S| 20R | 10MR
AGRI/NAC//KAUZ/3/NU
3 DAKOTA 5/5 208 39 247 75,00 5R 20R 0
VORONA/KAUZ//1D13.1
4 IMLT/3/POSTROCK 5/4 208 39 247 84,33 10R 10R | 10MR
PYN/BAU/3/AGRI/BJY//
5 |VEE/4/HBK0935-29-15/K 5/5 207 40 247 81,67 | 10MR 0 0
S90WO077-2-2/VBF0589-1
QUAIU/3/IMILANCM751
18/KACM75118// TAJAN/
6 4/IMAHON DEMIAS/3/ 5/5 202 41 243 74,67 0 0 0
HIM/CNDR//CA8055
BILLING(N566/0K94P5
7 |97)/3/ATTILA*2/PBW65/ 5/5 201 41 242 70,67 0 0 0
/TNMU
MOSKVICH/3/ZANDER
8 ~10//BOW/NKT 5/4 204 38 242 79,33 5MR 10R | 10MR
MILLENNIUM/NE93613
9 /IT07/07 5/4 208 39 247 84,67 0 0 0
BLUEGIL-2/BUCUR//
SIRENA/4/2180*K/2163//
10 213/W1062A*HVALLA/W3 5/4 212 35 247 75,33 | 30MS 0 10MR
416
ZUBKOV/4/C80.1/3*BA
TAVIA/2*WBLL1/3/2*K
11 RONSTAD F2004/5/ 5/5 205 37 242 84,00 | 20MR 0 0
ZUBKOV
ZUBKOV/4/C80.1/3*BAT
AVIA/[2*WBLL1/3/2*KR
12 ONSTAD F2004/5/ 5/5 207 40 247 81,33 | 10R-MR | 20MR | 10MR
ZUBKOV
MINO/5/REH/HARE//2*
BCN/3/CROC_1/AE.SQU
13 | ARROSA(213)//PGO/4/ 5/5 211 36 247 70,00 5R 10MR 0
HUITES/6/DH01-29-33*
R/7/TAM200/KAUZ//DA
14 | VOEVODO/TX96V2427 5/4 211 36 247 79,33 5R 20MS 0
15 | VOEVODO/TX96V2427 5/4 211 36 247 77,67 5MR 30MS | 1I0MR
KAPKA-1.P./MV10-2000//
16 DORADE-5 5/4 205 37 242 65,00 5R 10MR | 10MR
DORADE-5/3/SHI#
17 4414/CROWS"/IGK 5/4 208 39 247 63,67 5R 10MR 5R
SAGVARI/CA8055
HUW?234+LR34/PRINIA/
/INQALAB91*2/KUKUN
18 |A/5/FRET2*2/4/SNI/TRA 5/5 204 38 242 63,00 0 0 0
P#1/3/[KAUZ*2/TRAP//IK
AUZ/6/ORKINOS-3
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Table 1 (continued)

19

DESCONSE../4/C80.1/3*B
ATAVIA/2*WBLL1/3/2*
KRONSTADF2004
/SITREGO/BTY SIB

5/5

208

39

247

63,67

20MS

20MR

30MS

20

PP346/NOVAZVEZDA/5/
CUPRA-1/3/CROCY/
AE.SQUARROSA
(224)/I12*OPATA/4/PANT
HEON/6/CUPRA-1/3/
CROC1/AE.SQUARROSA
(224)/12*OPATA/4/PANT
HEON

5/3

204

38

242

70,67

20MS

10MR

20MS

21

AISBERG/AE.SQUARRO
SA(369)//DEMIR

5/3

211

36

247

74,67

SR

10MR

10R

22

LEUC
84693/AE.SQUARROSA(
310)//ADYR

5/5

211

32

243

68,00

5MR

20MR

10MR

23

LEUC
84693/AE.SQUARROSA(
1026)//GEREK79

5/5

211

36

247

80,00

10R

20MR

24

VORONA/KAUZ//1D13.1
IMLT/3/AGRI/NAC//IAT
TILA

5/5

211

36

247

58,33

SR

10R

10R

25

VORONA/KAUZ//1D13.1
IMLT/3/IVETA
NTA-92/89-6

5/5

205

37

242

63,67

5R

26

CRINA/BONITO-37

5/5

205

37

242

61,67

20MR

5R

20MS

27

ZUBKOV/4/C80.1/3*BA
TAVIA/2*WBLL1/3/2*K
RONSTADF2004
/5/ZUBKOV

5/5

208

39

247

68,33

SR

28

BEZ/SDV1/5/338-K1-1//T
JB368.251/BUC/4/YMH/
TOB//MCD/3/LIRA/6/
VEE/TSI//GRK/3/NS55.0
3/5/C126.15/COFN/3/N10
B/P14//P101/4/IKRC67/7/
TAM105/3/NE70654/BBY
/IBOW"'S"'/4/Century*3/
TA2450/8/CUPRA-1/3/C
ROC1/AE.SQUARROSA
(224)I12*OPATA/4IPANT
HEON

5/5

205

37

242

50,00

5SMR

10R

10R

29

DHO01-29-33*R/2*SONME

5/4

208

39

247

80,67

30MR

20MR

20MR

30

SAAR*2//PBW343*2/KU
KUNA/3/EKIZ/4/PANTH
EON/BLUEGIL-2

5/4

211

36

247

65,33

10R

10R

10MR

31

ATTILA/3*BCN*2//BAV
92/3/CATEDRAL

5/5

208

39

247

70,33

10MR

32

TAM112/0K02518W//H
VIW02-243W

5/5

205

37

242

74,00

5MR

5MR

33

OK08413/4/MAHON
DEMIAS/3/HIM/CNDR//C
AB8055

5/5

211

31

242

72,67

10MR

20MR

20MR

34

SAULESKU
#44/TR810200//QUAIU/3/
SAULESKU
#44/TR810200

5/4

214

28

242

72,33

20MR

30MR
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Table 1 (continued)

35

MINO/5/REH/HARE//2*B
CN/3/CROC_1/AE.SQUA
RROSA(213)/
IPGO/4/HUITES/6/DHO1-
29-33*R/7/TAM200/KAU
Z/IDAGDAS

5/5

214

33

247

83,00

10MR

5R

20MR

36

VOEVODO/TX96V2427

5/5

208

39

247

85,33

10MR

37

SARDARI-HD35/5/DMN/
ISUT/AG(ES86-7)/3/KAU
ZIAITXT1A374-4/TX71AL
039-V1/6/HK208/7/ATTI
LA*2/PBW65

5/5

205

37

242

67,00

SR

38

SARDARI-HD35/5/DMN/
ISUT/AG(ES86-7)/3/KAU
ZIAITXT1A374-4/TX71AL
039-V1/6/HK208/7/ATTI

5/5

205

37

242

54,00

39

SARDARI-HD35/5/DMN/
ISUT/AG(ES86-7)/3/KAU
ZIAITX71A374-4/TXT71AL
039-V1/6/HK208/7/ATTI
LA*2/PBW65

5/5

208

39

247

55,67

40

6720.11//MDA38/WRM/3

169.148/YMH//HYS/4/AS

P/BLT/5/GUN91/MNCH/
6/6919

5/5

205

37

242

45,00

41

LAGOS-7/RENESANSA/
3/VORONA/HD2402//AL
BATROSS ODESSKIY

5/5

211

36

247

66,00

SR

SMR

10MR

42

BEZ/NAD//KZM(ES85.24
)/3IMILAN/4/SPN/NAC//
ATTILA/6/LOV26//
LFN/SDY (ES84-24)/3/SE
RI/4/SERI/5/F494J6.11~

5/5

208

39

247

59,67

20MR

SMR

20MR

43

6920/6/F9.70/MAYA//410
S5W/3/PLK70/LIRA/4/
88ZHONG257//[CNO79/P
RL/5/SB-360-1

5/5

204

38

242

64,33

10MR

10MR

44

VORONA//MILAN/SHA7
/3IMV17/4/T AM200/KAU

5/5

214

33

247

74,33

20MR

10MR

45

IZYUMINKA

5/5

204

38

242

66,33

SR

10R

20MR

46

ASKET

5/5

211

36

247

57,33

5R-MR

20MR

47

LOCAL CHECK2

5/5

205

37

242

78,00

20MR

10MR

30MR

48

KS100114K-14

5/5

205

37

242

66,67

49

PASA

5/5

205

37

242

80,00

10MR

SMR

20MR

50

HAMITBEY

5/5

204

43

247

64,33

20MR

20MR

51

HK96/3/CHAMG6//1D13.1/
MLT/4/KONYA 2002

5/5

208

39

247

90,33

10MR

10R

52

DEMIR2000/GELIBOLU

5/5

208

39

247

82,33

5R

5R

20MR

53

ANK-8/ZITNICA//SONM
EZ01

5/5

207

40

247

64,33

20MR

10MR

20MR

54

AGRI/NAC//ATTILA/6/
TAST/SPRW//ZAR/5/YU
ANDONG3/4/PPB868/C
HRC/3/PYN//ITAM101/A
MIGO/7/494J6.11//ITRAP

5/5

209

38

247

85,00

10MR

10MR

55

STEKLOVIDNAYA24/SO
NMEZ//KS82142/PASTO

5/5

208

39

247

68,00

30MR

10MR

40MS

56

STEKLOVIDNAY A24/SO
NMEZ//KS82142/PASTO

5/5

204

38

242

69,33

30MR

30MR

20MR
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Table 1 (continued)

57 | ALTAY2000/ANK S6/10 | 5/5 204 38 242 [ 7800 ] 10MR | 0 |10MR

58 | (YG 126)/BDME 02.01S | 5/5 205 38 243 | 76.00 | 20MR | 10MR | 40MR
58.182/DRC//SPN/3/KATI

59 |A/4/BINCAT/SITSIIVEE/R2| 55 204 42 246 | 6533 | 30MR | 20MR | 20MR
*TRK13/6/TOSUNBEY

60 | KINACI 97/IKIZCE 5/5 204 22 246 | 6200 | I0MR | 0 |10MR
F12.71/COC//KAUZ/3/BE

61 N 5/5 204 42 246 | 5267 |10R-MR| 0 | 30MR

TAHIROVA
62 |2000/ZORNITCHA/ALT|  5/5 204 42 246 | 8167 | 0 0o | sR
AY-2000

63 KATE'A'l_’fl';‘EARLY—S 5/5 204 42 246 7967 | 0 0o | sR
ALTAY2000/4/SWONJ8-

64 | 124/3/AGRI/NACIATTIL| 515 205 41 246 | 69,00 | 10MR | 10MR | 20MR

A/5/SONMEZ01

CHAMG/TK13//LND/6/M
V8/5/BEZ//BEZ/TVR/3/

65 | oo e o e | sls 211 35 246 | 9167 | 20R 0o | 10R

ATE-AL

66 TOSUNBEEG*MUF'TB 5/5 208 38 246 9467 | 5R 0 |30MR

67 [TOSUNBEY/2*MUFITBE| _ 5/5 208 38 246 | 9733 | 20MR | 0 | 20MR

68 | ANK S7/10/YAKAR 5/5 205 a1 246 | 6633 | IOMR | 0 | 20R

69 MESUT 5/5 207 39 246 | 7000 | 0 0 | 20MR

70 REIS 5/5 208 38 246 | 6733 | 10R 0 | 20MR

1 Selected cultivar samples of FAWWON-SA with valuable immunologic and agronomic traits are marked in bold,;
2 Resistance expressed in terms of severity and reaction type.

As aresult of the research, the RIBSP grain crops collection has been expanded with 41 cultivar
samples of wheat with valuable immunologic and agronomic traits. It should be noted that grain crops
collection of the RIBSP, which stores more than 28,000 items, is currently one of the major grain crop
repositories in the country.

Discussion

In breeding practice, studies of economically valuable traits of plants in the field conditions
allow for increasing the efficiency for selection of best genotypes, identifying and using sources and
donors of relevant features and conducting more targeted breeding [9]. Consequently, to select wheat
cultivars with high yields and good seed quality, it is necessary to study several economically
valuable traits, including the duration of the growing season, resistance to common diseases, yielding,
etc.

In the 2022 growing season, 70 cultivar samples FAWWON-SA from CIMMYT were
evaluated for rust resistance under artificial infection in Zhambyl regions, Kazakhstan, at the RIBSP.
The average maturation period for the facultative and winter wheat samples was 245 days, referring
to the medium-ripening group. Most of the lines (57) showed high levels of winter hardiness. The
mass of 1000 grains ranged from 45.00 to 97.33 g across the studied cultivar samples. Notably, 15
cultivar samples demonstrated complex resistance to all three types of rust. Based on the results, 41
wheat cultivar samples with valuable immunologic and agronomic characteristics were selected.

It should be noted that the successful breeding of winter wheat lines in the south of Kazakhstan
depends not only on their ability to withstand drought and produce high yields but also on their
resistance to diseases. Utilization of necessary breeding materials effectively by studying the existing
diversity of forms and evaluating different ecotypes under specific conditions is essential. In this
case, the initial basis for selection is the CIMMYT collection and breeding lines [25].
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Extensive partnerships with CIMMYT determine the quality of Genotype X Environment
interactions by conducting experiments worldwide at agronomically representative locations. This
information helps breeders to overcome vyield barriers and improve their understanding of the
performance of wheat lines under different conditions. By identifying these geographic "hot spots”,
changes in disease prevalence associated with climate change and the search for resistance genes are
predictable [26]. This approach will help breeders create better-adapted winter wheat lines to
changing environmental conditions, ultimately improving the sustainability of wheat production in
the region.

Conclusion

The studies have shown that the International Wheat and Maize Improvement Center has a
significant reserve of wheat sources with resistance to major diseases. Through 70 cultivar sample
studied in the conditions of artificial infection background and weather of the Zhambyl region, 41
wheat cultivar samples with valuable immunologic and agronomic characteristics were selected. The
selected cultivar samples of wheat with group resistance to common diseases can be recommended
for breeding as donors in Kazakhstan. Utilizing them in breeding programs will result in genetically
diverse materials resistant to common rust diseases in Kazakhstan.
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®AKYJIbTATUBTI )KOHE KY3IIK BUIAMN ) KAHA COPTYJTLIEPIHIH
ATPOHOMUAJIBIK 7/KOHE UMMYHOJIOT'UAJIBIK KACUETTEPIH 3EPTTEY
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AnHoTanus. by Makanana Xaneikapanslk Ouaii MeH Kyrepini xaxkcapty opranbirsiHad (CIMMYT)
IBIHFaH JKapTbUlall KypFaKk oOpTajapfa YCBIHBUIFAH (aKyJIbTaTHBTI JKOHE Ky3Iik Owupail Oaxpuiay
tonimOareiHblH (FAWWON-SA) 70 copTynriHiH KyHIBI O€NriiepiH 3epTTey HOTHIKENepi YCHIHBLIFaH.
OCIMIIIKTEpiH arpOHOMISUTEIK JKOHE WMMYHOJOTHSUIBIK CHITaTTaMajapblH AalajblK JKargaiiga 3eprrey
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CEJICKITUAA YIKCH MaHbI3Fa Ue, OUTKEHI OJI €H »aKChl TCHOTUIITEP Il THIMIIPEK TaHAayFa MYMKIHIIK Oepeni,
KYHZbI OCITIEpIiH KO3AepiH aHBIKTAHIbl COHBIMEH KaTap CEIEKIMSUIBIK KYMBICTBIH IQJIIITTH apTThIPaIbL.
Hotmxenep xepceTkenaen, 57 cOpTYATiHIH KbICKA TO3IMALIIT JKOFaphl, al micy KyHzaepi 242-geH 247 KyH
apaneirbiaaa. 1000 nonuHiy canmarst 45,00-neH 97,33 rpaMmra JeiiiH aybITKBIIBI, COHBIMEH KaTap ipi jkoHe
TONBIK OoJapl. Tat aypymapsIHbIH skacaHAbl MHPEKIMITBIK QOHBIHAA 15 copTyiTi cabak, KambIpakx )KoHe capbl
TaTka Te3iMai 6omapl. HoTmkecinae Onumail copTynrinepi arpOHOMUSIIBIK JKOHE HMMYHOIIOTHSIIBIK, Oenrinepi
OolibIHIIA TONTACTHIPBULABL. KOpHITBIHABUIAH Kene 3epTTenreH TomiMOakTeiH 41 copTynrici ipikTemim,
CeJIeKIIHAIA TOHOP PETIH/IE YCHIHBUIIBL.
Tyiiin ce3aep: To3IMAUTIK; OUIaii; COPTYIITI; TAaT; OHIMILTIIK

N3YYEHUE ATPOHOMUYECKHUX U UMMYHOJIOI'MYECKHUX XAPAKTEPUCTHUK
HOBBIX COPTOOBPA3IIOB ®AKYJIbTATUBHOHN U O3UMOM NIIEHATILI

A.Jl. Maynen6aii © *, H.JI. Kypsim6aesa, I'.I11. blckakosa ®, M.)K. BaiiryTos,
A.M. AcpaybaeBa, A.C. Pcanuen

HayuHo-ucciie1oBaTenbCKUil MHCTUTYT MPOOJIeM OHOJIOrHYecKoi Oe3omacHoctr, Kazaxcran
*maulenbay.id@gmail.com

AnHoTauus. B manHOU cTaThe mpencTaBieHBl UCCIEIOBAHUS XO3IUCTBECHHO-IICHHBIX MPU3HAKOB 70
copToo0pa3noB (hakyIbTaTHBHONH U O3UMOM MIIIEHHUIIBI MATOMHUKA HAOMIOACHUS ISl TIOTy3aCyIUIUBBIX CPejl
(Facultative and Winter Wheat Observation Nursery for Semiarid Environments — FAWWON-SA),
MOJYYEHHBIX M3 MEXIyHapoJHOTO IEHTpa YIy4YlIeHWs MIIeHUIBI U KyKypy3bl (International Wheat and
Maize Improvement Center — CIMMYT). M3y4yeHnue arpoHOMUYECKHX U MUMMYHOJIOTHYECKUX XapaKTEPUCTUK
pacTeHHi B IOJIEBBIX YCIOBUAX UMEET OOJIBIIOE 3HAUEHHE B CEJICKIIMOHHOM MPAKTHKE, OCKOJIBKY [TO3BOJISIET
6onee 3¢h(heKTHBHO OTOMPATEH JIy4IINEe T€HOTHIIBL, BBISIBISITH U MCIIOJIB30BATh HICTOUYHUKH LIEHHBIX IPU3HAKOB
W TIOBBINIATh TOYHOCTH CEJICKIIMOHHBIX Pa0OT. Pe3ynbTaThl SKCIIEpUMEHTa MOKa3aiu, 4To 57 copTooOpasoB
MIIEHUIBI 00JIaIal0T BBICOKOH 3MMOCTOMKOCTBIO, @ MPOAOJDKUTEIBHOCTE BEr€TAllMOHHOTO MEPUOJa HOBBIX
COpPTOO0pa3OB HAXOAUTCSA B 1uana3oHe ot 242 no 247 cyt. 3nauenus maccel 1000 cemsH BappbUPOBAINCH OT
45,00 mo 97,33 1, 1 XapaKTepHU30BAIaCh KPYITHBIM M BBIIIOJTHCHHBIM 36pHOM. B yCIOBHSX HUCKYCCTBEHHOTO
WHQEKIIMOHHOTO0 (OHA BUJIOB PKABUMHBI BBISBICHO 15 cOpTOOOPA3IOB C KOMIUIEKCHOW YCTOWYMBOCTBIO K
cTe0JIeBOM, JTUCTOBOM M JKENTOW pkaBumHe. Ha ocHOBaHMM pe3ynbTaToOB MCCleOBaHMS Obla MpoBexeHA
IPYIIUPOBKA COPTOOOPA3LOB IMIICHUIBI 0 AarpOHOMHUYECKUM M HMMYHOJIOTHYECKHMM IIpH3HaKam. B
pe3yibTaTe uccieoBaHust 0Toopan 41 oOpasell ¢ HEHHBIMU X03HCTBEHHO-IIEHHBIMU TIPU3HAKAMH, KOTOpPBIE
PEKOMEHIYIOTCS HCIIONB30BaTh B KAYECTBE JIOHOPOB B CENIEKIIHH.

KiroueBble ci10Ba: yCTOHUMBOCTD; MIIEHUIIA; COPTOOOPA3Lbl; PKaBUMHA; YPOKaHHOCTD
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