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EFFECT OF COMMON BUNT INFECTION
ON AGRONOMIC TRAITS AND RESISTANCE
IN WINTER WHEAT LINES

Abstract. Common bunt (7illetia caries) is a seed transmitted fungal disease in wheat. The resistance cultivars
and lines of wheat should use to control this type of diseases in organic farming. A set of 75 wheat cultivars and
lines from IWWIP of Turkey used. During the period 2016-2017, an experiment was carried out at the Kazakh
Research Institute of Agriculture and Growing in an artificially inoculated nursery. The susceptible check, GEREK
79, had a high level of susceptibility to common bunt with 59.7% infected heads. The high mean disease incidence
in the nursery was 74.4%. The sixteen genotypes were resistant to disease under artificial inoculation. The forty-two
wheat genotypes (56% of all genotypes) expressed moderate resistance, which infected around 2.0-27.3% of ears.
The wheat lines had different levels of agronomic traits under artificial inoculation of common bunt. The pro-
ductivity of wheat genotypes under artificial infection ranged from 1.13 to 7.29 t/ha. The expected strong positive
correlation was detected between the grain number and grain weight (r = 0.7), between the grain weight and TKW (r
= 0.75) and the grain weight and total grain weight (r = 0.79). The negative correlation was found between the
bunted ears and all agronomic traits. Identified resistance genotypes will be useful for breeding programs to forming
resistance cultivars to common bunt in Kazakhstan.

Keywords: wheat, wheat cultivars, wheat lines, common bunt, resistance, productivity.

The Kazakhstan is one of the major wheat producers in the world. The climatic conditions on the
north are very favorable to cultivate cereals crops. The total area planted to wheat in the country repre-
sents over 85% of total cereal production. Currently Kazakhstan produces 18-20 million tons of wheat
grain, but output is highly dependent on weather and in recent years has fluctuated between 10 and 17
million tons. Kazakhstan is a major exporter of wheat and plays an important role in the food security of
Central Asia [1]. However, diseases and pests also play an important role in yield reduction in Kazakh-
stan. Common bunt, caused by Tilletiatritici (Bjerk.) G. Wint. /In Rabenh. [syn. 7. caries (DC.) Tul. & C.
Tul.) and 7. laevis Kuhn in Rabenh. (syn. T. foetida (Wallr.) Liro.], has occurred in all wheat-growing
countries of the world [2, 3]. The diseaseis largely spread in all wheat-growing regions [4]. The spores
which are left on the surface of the contaminated seeds are systematically developing and multiplying,
year by year, inside the growing wheat plants, when the plant reaches maturity, they transform the core of
the wheat kernels into toxic fungus spores. In case of heavy incidence it is not possible to use the seed as
food or feed. It causes yield loss in common wheat [5, 6] and reduces grain quality [7]. Already low doses
of the spores represent a problem for seed sales and multiplication. The spores contain trimethylamine
causing an unpleasant odour. Although chemical seed treatments can effectively control these diseases,
especially common bunt, resistant cultivars remain desirable for bunt management in developing countries
[8], for organic production of wheat, and as a lower-cost alternative to chemical treatment [9]. Although
the chemical treatment of wheat seed for the control of common bunt is widely used, genetic resistance of
wheat is an important part of the bunt control in many countries, especially on organic farms. Resistant
varieties may reduce the losses due to bunt infection [10]. The most economic and effective way of
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controlling common bunt of wheat is using bunt resistance cultivars [11-13]. It is important to identify
sources of wheat resistance to common bunt in order to use resistant varieties and to develop resistant
cultivars through breeding effort. Testing for resistance to Tilletia spp. and identification of new sources
of resistance are necessary especially under organic farming conditions [14]. Estimating the level of
common bunt resistance is time consuming due to the need to wait until the symptoms are expressed.
Symptoms happen when the grain filling period is nearly complete. The symptoms sometimes are only
expressed on the last spikes formed, and the symptoms often are only expressed in a few of the florets
[11]. So, understanding the effect of the common bunt on earlier agronomic traits would help in
identifying the trait associated with the resistance and hence the ability to select resistant genotypes earlier
rather than waiting until plant maturity. For example, it was reported that common bunt has an effect on
plant height, number of heads and root length of heads [15].

Our aim of this study was to evaluate agronomic traits and resistance of wheat cultivars and lines to
common bunt under artificial infection. The approach of this study was to study the effect of common
bunt infection on some easily measured agronomic traits in a set of seventy-five International common
bunt nursery’s winter wheat genotypes. Also identification resistant and susceptiblegenotypes to know if
there are differences in the response of theagronomic traits to the disease in order to determine if we can
use anagronomic trait as an indicator for the level of resistance to common bunt.

Materials and methods. A set of 75 winter wheat lines from Common Bunt Resistant Nursery
(CBUNT- RN 2015-2016) were used to study effect of common bunt on some important agronomic traits.
This nursery was performed and distributed by the International Winter Wheat Improvement Program of
Turkey and combined different type of germplasm resistant to common bunt (75 wheat genotypes from 7
countries —Turkey, Iran, Kazakhstan, Mexico, Romania, Russia, and USA). The experiments of artificial
inoculation with spores of common bunt were organized in the field, in the agricultural research blocks of
Kazakh Research Institute of Agriculture and Growing, Almalybak, Almaty region, Kazakhstan, in the
period 2016-2017. The experiments were carried out in randomized complete blocks with three
repetitions. After inoculation, approximately 150 seeds have sown from each germplasm. Artificial inocu-
lation of the seeds with spores has done by methods A.I. Borrgardt-Anpilogova [16], using a mixture of
isolates of southeast part of Kazakhstan. The spores were obtained sampling natural infected plants from
the field, from Scientific Research Institute for Biological Safety Problems, Otar, Kazakhstan. The doses
of spores used for inoculation vary a lot [17]. In order to provide a total infection, the wheat cultivars and
lines were treated separately with a higher inoculation dose of 0.08 g spores/150 seeds [18]. A winter
wheat resistant (MUFITBEY and NACIBEY) and susceptible checks (GEREK79) were included to
confirm the effectiveness of the common bunt inoculation protocol. The seeds were sown in the autumn
and in the next year, at the heading stage, the disease could be detected in the field. The specific symp-
toms were evaluated at the heading stage by the visual inspection of the spikes in the month of June, when
we could observe, at the infected plants, the dark coloured spikes, the spreading of the glumes and, at the
maturity, the grains content transformed into a mass of dark coloured spores. The evaluation tests
provided by scale Krivchenko, level of percent (%) of infected ears [19]. The resistance evaluation have
done by reporting the number of susceptible plants to the total number of plants. The plant height was
measured during ripening stage as the height of the plant from the ground to the tip of the plant. The
length of the head was measured from the base of the head to the tip after the plants completely emerged.
Number of spike was measured by counting of all spikes in one plant. The number of grain per spike was
measured by counting all the grains in one general spike. The grain weight per spike, 1000 kernel weight
and total grain weight were measured on mature plants that had not been watered for seven days as the
average grain weight, weight of 1000 grains and weight of all grains, respectively. Statistical and corre-
lation analysis were provided using Excel 2010.

Results and discussion. Resistance to common bunt. A mixture of common bunt teliospores from
races for field in southeast part of Kazakhstan induced a different reaction on wheat lines of International
CBUNT Nursery. The winter susceptible check, GEREK 79, had a high level of susceptibility to common
bunt with 59.7% infected heads (table). This high level of infection in the susceptible check on cultivar
GEREK 79 confirmed that the common bunt infection was successful. Goates (1996) [3] suggested that
common bunt resistance evaluation should be considered valid when a susceptible check had more than
50% infected heads. The two resistance winter genotypes, MUFITBEY and NACIBEY, had similar
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degrees of resistance with 10.1 and 2.0% infected heads, respectively. The high mean disease incidencein
the nursery was 74.4%. Among 75 lines tested genotypes from CBUNT International nursery, 16 geno-
types were resistant to disease under artificial inoculation:

PBW343*2/KUKUNA//ATAY/CALVEZ/3/ATAY/GALVEZ87, ORKINOS-1/SUNR23//SONMEZ,
ATAY/GALVEZ87/6/TAST/SPRW/4/ROM-TAST/BON/3/DIDO//SU92/C113645/5/F130L.12,
MADSEN/MALCOLM//ZARGANA-9/3/BURBOT-6, RINA-6/ORKINOS-7, DE9//MERGAN-2,
ORKINOS-1*2/3/AUS GS50AT34/SUNCO//CUNNINGHAM, KS902709-B-5-1/BURBOT-4, RANA96/
GANSU-3, RINA-6/BEZ/NAD//KZM(ES85.24)/3/F900K, ALMT*3/7/VEE/CMH77A.917//VEE/6/
CMH79A.955/4/AGA/3/SN64*4/CNO67//INIA66/5/NAC, BEZOSTAYA/AE.CYLINDRICA,
BEZOSTAYA/TR.MILITINAE//TR.MILITINAE-6, BEZOSTAYA/TR.MILITINAE// TR MILITINAE-
4,CV.RODINA/AE/SPELTOIDES(10 KR) and OSTROV. It is 21.3% of all studied wheat genotypes. The
other 42 wheat genotypes (56% of all genotypes) expressed moderate resistance, which infected around
2.0-27.3% of ears. Ten wheat lines were susceptible (31.4-48.2% infected ears) and seven lines were very
susceptible(up to 50% infected ears) to common bunt infection.

Common bunt resistance and agronomic traits of wheat genotypes

Plant | Head | Spike | Grain | Grain 1000 Total % | Grain
height, [length,| num- |number/ | weight/ | kernel | grain |bunte- | yield,

# Name of wheat lines Cm Cm | ber | Spike | spike, | weight, | weight, | dears | t/ha
g g g

1 2 3 4 5 6 7 8 9 10 11

1 | MUFITBEY (resistant check) 120,0 | 12,0 | 25,0 | 83,0 3,8 45,7 30,5 10.1 | 6.08

2 | NACIBEY (resistant check) 105,0 | 10,0 | 19,0 | 61,0 1,8 29,5 16,6 2,0 | 2,17

3 | GEREKY79 (susceptible check) 116,0 | 9,0 | 19,0 | 47,0 0,7 14,8 12,7 | 39,7 | 2,63

4 2?%%;?3555%?//ATAY/CALVEZ 85,0 | 11,0 | 21,0 | 56,0 1,0 17,8 14,3 0,0 | 3,68

5 1%1—;1{%1536/?;—(’5}%5{2328/%2?1%5#26/ 85,0 | 11,0 | 25,0 | 80,0 2,7 33,7 18,5 57,2 | 4,44

6 | ORKINOS-1/SUNR23//SONMEZ 115,0 | 13,0 | 23,0 | 79,0 3,5 443 22,2 0,0 | 4,50
ATAY/GALVEZ87/6/TAST/SPRW/4/R

7 | OM-TAST/BON/3/DIDO//SU92/ 125,0 | 14,0 | 23,0 | 79,0 3,7 46,8 28,7 0,0 | 3,35
CI13645/5/F130L.12

8 g//I;S;BD[SJl}E{I}\;/CI)\/_[ééJCOLM//ZARGANA- 130,0 | 12,0 | 21,0 | 52,0 2,0 384 12,5 0,0 | 4,17

9 | RINA-6/ORKINOS-7 1150 | 12,0 | 25,0 | 64,0 24 37,5 15,0 0,0 | 2,58

10 | SAULESKU#44/TR810200//GRISET-4 100,1 | 12,0 | 21,0 | 73,0 2,2 30,1 20,0 57,2 | 7,29

ATTILA/BABAX//PASTOR/4/TAST/SP
11 RW/ZAR/3/ATAY/GALVEZS7 90,1 | 12,0 | 23,0 78,0 2,9 37,1 22,0 | 47,8 | 2,77

12 | BURBOT-4/3/OMBUL/ALAMO/MV11 | 100,1 | 12,0 | 23,0 | 71,0 2,4 33,8 19,0 6,1 | 2,12

FRTL//AGRI//NAC/3/BONITO-

13 | 36/4/ERIT58-87//KS82W409/SPN/3/ 105,1 | 10,0 | 19,0 | 50,0 1,7 340 | 102 | 11,9 | 1,92
KRC66/SERI

14 | GUN91/MNCH*2//T-2003 1051 ] 11,0 | 21,0 | 67,0 2,6 390 | 21,0 | 154 | 3,63

15 | KRASNODAR/FRTL/6NGDALA6/4/Y 115 1 | 110 | 250 | 840 35 41,6 | 256 | 11,1 | 6,24

MN/TOB//MCD/3/LIRA/5/F130L.12

TIB368-251/BUC//SMUT1590-
16 | 165/3/KS7866-15/0RS8425/4/ 125,1 | 13,0 | 23,0 71,0 32 45,0 24,5 4,6 | 1,80
NE87U119/CHAM//1D13.1/MKT

SHARK/F44105W2.1//AUS4930.7/2*PA
17 STOR/3/ORKINOS.-1 100,1 | 10,0 | 21,0 78,0 2,3 29,4 19,1 26,5 | 6,08

GANSU-1/3/AUS GS50AT34/SUNCO//
18 | CUNNINGHAMA4/ORKINOS. 95,1 | 12,0 | 21,0 | 63,0 2.8 444 | 272 | 42 | 483

19 | BURBOT-4/3/OMBUL/ALAMO/MV11 | 95,1 | 11,0 | 21,0 | 60,0 1,5 25,0 17,0 9,3 | 4,81

20 | KUPAVA/BURBOT-4//PYN/2*BAU 902 | 12,0 | 21,0 | 57,0 22 385 | 16,0 | 54,8 | 3,05

21 | DE9/MERGAN-2 125,2 | 14,0 | 21,0 59,0 2,5 423 21,0 0,0 | 2,12
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Continuation of table
1 2 3 4 | s 6 7 8 9 0 | 1
KRASNODAR/FRTL/6/NGDA 146/4/Y
22 | MN/TOB//MCD/3/LIRA/S/F130L.12 125211120 1 23,0 | 700 | 28 | 400 | 218 | 86 ) 617
362K2.111/TX71A1039.VI*3/AMI/3/ES
23 | e 1202 110 | 210 | 740 | 20 | 270 | 186 | 100 | 520
24 | SELYNKA/MERGAN-1 1252 ] 100 | 190 | 500 | 1.8 | 360 | 152 | 231 | 1.70
25 | 91-142 A 61/KATIA1//GRIZET-4 1202 | 110 | 210 | 650 | 2.6 | 400 | 182 | 100 | 470
26 | KUPAVA/BURBOT-4//PYN/2*BAU 1002 | 11,0 | 190 | 500 | 13 | 260 | 165 | 314 | 5.67
KRASNODAR/FRTL/6/NGDA 146/4/Y
27 | e e 1152 110 | 230 | 650 | 27 | 415 | 160 | 345 | 425
ORKINOS-1*2/3/AUS
28 | S aOA T SO CUNNINGHAM | 1352 [ 120 | 230 | 570 | 24 | 421 | 192 | 00 | 435
87-461 a 63-555/4/ERIT5S-
29 | 87//KS82W409//SPN/3/KRC66/SERI 11021 13,0 | 23,0 | 570 | 25 | 438 | 193 | 325 | 1.55
30 | SAULESKU#44/TR810200//ZGI 1153 | 120 | 210 | 570 | 21 | 368 | 195 | 500 | 450
KRASNODAR/FRTL/6/NGDA 146/4/Y
3 OB M AL IR A 1301 s 1153 120 [ 250 | 630 | 27 | 428 | 215 | 154 | 5.50
TAM200/KAUZ/4/CHAMG//1D13.1/ML
32 | e s ey 803 | 130 | 230 | 800 | 33 | 412 | 188 | 212 | 2.8
33 E}i‘;l_{ll(/ FA410SW2.1//ICHARAB/MER | 1603 | 100 | 210 | 650 | 24 | 370 | 176 | 156 | 3.98
*
34 2)LPU/ VRSOSIWARFM201/23*2/GS30 | 1053 | 100 | 230 | 620 | 20 | 322 | 164 | 250 | 3,73
35 | KS902709-B-5-1/BURBOT-4 1103 | 110 | 210 | 550 | 21 | 381 | 188 | 0.0 | 5.55
36 g\ﬁw EMU/DOVES/JGRATHR/SBO | o5 3| 116 | 210 | 800 | 22 | 275 | 180 | 129 | 320
BATERA//KEA/TOW/3/ TAM200/4/494]
T N 1053 ] 100 | 210 | 550 | 1.6 | 200 | 128 | 61 | 270
BATERA/KEA/TOW/3/TAM200/4/494]
38 | 6 1 1/TRAP#I/BOW/5/TX96V2427 953 | 12,0 1 21,01 63,0 | 20 | 3L7 | 151 59 | 527
ORKINOS-1/4/JING411//
39 | oA o] 1253 | 140 | 250 | 760 | 3.1 | 407 | 258 | 154 | 2.12
GRIZET-4/3/ID#840335//PIN39/
40 | GREIHAIDIS 1204 | 130 | 230 | 900 | 28 | 311 | 178 | 179 | 455
41 | KAMBARA1/ZANDER-17 954 | 140 | 250 | 720 | 21 | 2901 | 187 | 273 | 2.20
ADMIS/5/SMB/HN4//SPN/3/WTS/YM
a2 | NS 1004 | 110 | 210 | 660 | 23 | 348 | 208 | 177 | 645
43 | RANA96/GANSU-3 1254 | 120 | 230 | 740 | 3.1 | 418 | 212 | 00 | 5.05
RINA-6/BEZ/NAD//
44| INESSS 24)/3/PI00K 1104 | 110 | 220 | 490 | 21 | 428 | 143 | 00 | 535
VORONA/3/TOB*2/7C//BUC/4/CHAM
45 | 6/1D13.1/MLT/3/SHI4414/CROW 110,490 | 21,01 580 | 2,0 | 344 | 150 | 53 | 483
Son64/4/Wr51/mida//Nt.h/K117/5/Anza/
46 | 3 pNorlHold) Sefd 1204 | 110 | 190 | 580 | 28 | 482 | 234 | 200 | 524
*
47 ’S\LD/ SNB/ZARRINS/YACO/Z*PARU | o6 4 | 90 | 100 | 720 | 28 | 388 | 187 | 333 | 193
SPN/MCD//CAMA/3/NZR/4/ALD/SNB*
a8 | S oy 754 [ 110 | 210 | 610 | 13 | 213 | 78 | 65 | 278
SPN/MCD//CAMA/3/NZR/4/ALD/SNB*
a9 | S ey 654 | 100 | 200 | 550 | 13 | 236 | 115 | 59 | 258
CMIHT79A.955/4/AGA/3/4*SN64/CNOGT
50 | //INIA66/S/NAC/6/CMHS3.25/RSH/8/Z | 80,5 | 110 | 230 | 720 | 22 | 277 | 181 | 217 | 2.85
RN
CMI79A.955/4/AGA/3/4*SN64/CNOGT
51 | //INIA66/S/NAC/6/CMHS3.25/RSH/8/Z | 905 | 120 | 23.0 | 830 | 25 | 301 | 180 | 139 | 278
RN
CMIT79A.955/4/AGA/3/4*SN64/CNOG7
52 | J/INIAG6/5/NAC/6/CMHS3.25/RSH/S/Z | 855 | 120 | 210 | 640 | 1.8 | 281 | 160 | 175 | 2.65
RN
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Continuation of table
1 2 3 4 5 6 7 8 9 10 11
53 | QUDS*3/MV17 95,5 | 11,0 | 21,0 | 67,0 2,0 28,3 16,2 | 48,2 | 2,63
ALMT*3/7/VEE/CMH77A.917//VEE/6/
54 | CMH79A.955/4/AGA/3/SN64*4/CNO67 | 80,6 | 10,0 | 21,0 | 53,0 1,8 34,0 14,0 0,0 | 4,83
//INIA66/5/NAC
55 iROC—l/AE'SQUARROSA(224)/OPAT 80,5 | 12,0 | 19,0 | 52,0 1,8 35,7 14,7 | 20,6 | 3,50
56 | SANZAR-8/KKTS 90,5 | 11,0 | 21,0 | 72,0 2,0 30,5 16,7 | 41,9 | 3,68
INTENSIVNAYA//PBW343*2//
57 TUKURU 90,5 | 12,0 | 19,0 | 64,0 2,0 29,6 14,5 | 234 | 2,83
58 | TSAPKI/FARMEC 90,5 | 11,0 | 21,0 | 71,0 2,0 26,7 20,1 57,2 | 6,47
AMCEL/KS970274/3/KS91048L-2-1/
59 CM112793(CHL)/2*STARYHWK 1064-6 95,5 | 12,0 | 19,0 | 56,0 2,3 41,0 19,2 2,2 | 2,53
60 | DORADE-5/KS980512 100,6 | 12,0 | 23,0 | 92,0 3,5 38,0 21,0 | 23,8 | 6,35
61 | OR 943576/KS920709 95,6 | 13,0 | 23,0 | 85,0 1,8 21,1 17,0 59 | 3,47
MRS/CI14482//YMH/HY S/3/RONDEZV
62 | OUS/4/ABI 86%3414X84W063-9939- 90,6 | 13,0 | 21,0 | 60,0 1,8 30,0 20,0 | 44,5 | 4,15
2//KARL92
63 | KS92WGRC-25 110,6 | 11,0 | 19,0 | 49,0 1,5 30,6 13,0 | 38,5 | 4,73
64 | BEZOSTAYA/AE.CYLINDRICA 120,6 | 14,0 | 29,0 | 81,0 3,0 37,0 25,3 0,0 | 4,51
65 BEZOSTAYA/TR.MILITINAE//TR.MIL 140.6 | 160 | 240 | 97,0 3.0 30,0 20,5 0.0 | 1.55
ITINAE-6
66 BEZOSTAYA/TR.MILITINAE//TR.MIL 1405 | 140 | 240 | 49,0 1.8 367 207 0.0 | 3.68
ITINAE-4
CV.RODINA/AE/SPELTOIDES(10
67 KR)/S.CEREALE(1.OKR) 140,4 | 14,0 | 24,0 | 62,0 1,8 29,0 16,8 | 20,0 | 3,60
CV.RODINA/AE/SPELTOIDES(10
68 KR)/S.CEREALE(1.OKR) 140,0 | 14,0 | 24,0 | 59,0 2,0 33,8 18,7 54 | 4,37
69 | CV.RODINA/AE/SPELTOIDES(10 KR) | 140,7 | 14,0 | 24,0 | 71,0 2,6 36,6 20,2 0,0 | 5,68
70 | FO6393GP10 70,7 | 10,0 | 22,0 | 63,0 1,8 28,5 16,7 | 25,8 | 0,87
71 | F08034Gl 75,7 | 10,0 | 22,0 | 62,0 2,2 354 17,3 | 34,5 | 443
72 | FO8347G8 75,8 | 11,0 | 22,0 | 74,0 3,0 39,1 19,0 89 | 1,13
73 | OSTROV 75,7 | 11,0 | 20,0 | 79,0 2,7 34,1 17,0 0,0 | 2,32
74 | F07270G2 100,9 | 10,0 | 18,0 | 44,0 1,8 41,0 16,3 | 74,4 | 4,17
75 | F00628G34-1 80,7 | 10,0 | 18,0 | 80,0 3,1 38,7 24,1 49 | 3,53

Agronomic evaluation. In the present work 9 traits were assessed on 75 winter wheat lines through 2
years grown under artificial infection of common bunt. The wheat lines had different levels of agronomic
traits under artificial inoculation of common bunt. The plant and spike height were 70.4-140.7 cm and
9.0-14.0 cm, respectively. The number of spike per plant ranged from 18 to 25 spikes. The grain weight
per spike was 0.7-3.8 gram. The 1000 kernel weight and total grain weight were showed different level of
productivity, 14.8-48.2 gram and 7.8-30.5 gram, respectively. The productivity of wheat genotypes under
artificial infection ranged from 1.13 to 7.29 t/ha.

Correlation analysis. The correlations among the nine traits were mostly similar, but in some cases,
the strength of the correlations was different. The correlation coefficients were found to be highly
significant at the 0.05 probability level. The moderately positive correlation was detected between the
plant height and head length (r = 0.51), between the head length and number of spike (r = 0.62). Also,
moderately positive correlation was found between grain number and total grain weight (r = 0.53). The
expected strong positive correlation was detected between the grain number and grain weight (r = 0.7),
between the grain weight and TKW (r = 0.75) (figures 1, 2).

— 16 ——



ISSN 2224-526X Cepus azpapmuvix nayx. Ne 5. 2018

4,0 . y =0.0376x - 0.1805
3‘0 o.. R>=04889
3,0 % ..... S L 2
>0 .. .
1,0 2
L 2
0,0
0,0 20,0 40,0 60,0 80,0 100,0 120,0
Figure 1 — The correlation coefficient of the between grain number and grain weight per spike
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Figure 2 — The correlation coefficient of the between grain weight per spike and TKW
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Figure 3 — The correlation coefficient of the between grain weight per spike and total grain weight per plant
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Also, strong positive correlation was found between grain weight and total grain weight (r = 0.79)
(figure 3). The negative correlation was found between the bunted ears and all agronomic traits, but these
correlations were no so high, fromr=0.1 tor + 0.29.

Conclusion. In conclusion, the common bunt infection was found to decrease the productivity and
biological yield in the tested genotypes. Artificial inoculation tests for common bunt resistance showed
that a large number of resistance genotypes is available in disease condition of southeast part of Kazakh-
stan. On base this study sixteen genotypes from the CBUNT Nursery of IWWIP can be considered as
valuable resistance sources to common bunt. Identified resistance genotypes will be useful for breeding
programs to forming resistance cultivars to common bunt in Kazakhstan.
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K. K. TafaeBI, A. W. MOprHOBZ, M. A. Ech6eKOBa3, A. . A6yraJmeBa3, I'. O. BasiansioBa '

'Kasak y/ITTBIK arpapiislk yHHBEpCHTeTi, AnMaThl, Kazakcran,
“Kyrepi Men Guaaii bl KaKcapTy XaabiKapanbik opranssl (CHMMUT), Ankapa, Typkus,
Kazak eriHmimik skoHe oCiMIiK MapyaiIbUIbFbl FHUIBIMH-38PTTeY HHCTHTYTHI,
Anmanei6ak, Anmatel 001bICE, Kazakcran

KATTBI KAPAKYIE AYPYBIHBIH KY3IIK BUJAN JTMHYSIJIA PEIHBIH
ATPOHOMMSIIIBIK BEJITLTEPIMEH TO3IM/ILTITTHE OCEPI

Annorauus. Karter xapakyiie (7illetia caries) TyKbIM apKbUIBI OepifieTiH OMmaiAbIH CaHBIpayKyIaK aypyia-
pbiHbIH Oipi. OpraHuKalbIK aybUIIIAPYallbUIBIFBIHIA aypY/IbIH alIblH ay YIIiH aypyFa Te3imii Ouaail» copTrapsl
MEH JIMHUSUIApBIH ecipy KaxeT. 3eprrey skymbichinaa TypkusiHbiH «Ky3aik Oupaiins! xakcapTy OOMBIHIIA XalbIK-
apanbik opTanbiky(IWWIP) KypraH xaibIKapaliblK KaTThl Kapakyiie ToMiMOarbIHbIH 75 OuIail TMHUSIIAD YKUBIHTHIFBI
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KOJNIaHBUIIBL. 3epTTey >KyMbIchl 2016-2017 xpurmapel Kaszak eriHmimik xoHe eciMmik mapyambuibiEsl F3U1-HeH
JKacaHIbl MHPEKIIITBIK TamiMOarbiHaa Kyprizingi. Cesimran 6akpuiay Hyckackl GEREK 79 renorumi 59,7% macak
KaTTBl KapaKYHEeMEH aybIpPHII, Ce3IMTaIIbUIBIKTHIH KOFAphl AeHrerine ue 0o0nmpl. OH aiaThl TeHOTHIT KAaCaHIbl MH-
(hexums asCBIHAA aypyFa TO3IMIUTIK TaHBITTHL. AypyIBIH €H JKOFaphl AeHreri 59,7%-ra meliH mMacakTapsl 3aiai-
JaHFaH OMaai TMHUSICHIHIA Tipkeami. 42 ounai renoruii 2.0-27.3% mamachliHaa KaTThl KApaKyHEMEH 3aJIallIaHblIII,
oprama Te3iMAl aem TaHBUIABL JKacaHABI JKargaima KaTThl Kapakyde aypysl OMITAiilbIH arpOHOMHUSUIIBIK KOpCeT-
KIIITepiHe OpTYpii ocep erTi. bumai NuHMsUIAPBIHBIH OHIMIUTIK AeHreri 1,13 t/ra-gan 7,29 T/ra-ra neiiH aybIT-
KbLIbl. boypkaM jkacasblHFaH KOFapbl OH Koppesiius koddduimeHTi 1oH caHbl MeH JoH canMarbl (r = 0,7), noH
canmarbl MeH 1000 nonHiH canmarsl (r = 0,75) jxoHe 1 MacakTarbl JIoH cajMarbl MEH Kbl 1oH canMmarsl (r = 0,79)
apacelHIa OalKamabl. ANl Tepic KOppelsims aypyMeH 3ajallaHFaH Macakrap CaHbl MeH 0acka arpOHOMUSUITBIK
KOPCETKIIITEePIiH apackiHAa Oadkanmel. MneHTHUKausanFaH Te3iMIai reHotunTep KasakcTaHmarbl KaTThI
Kapakyiere Te3imii BHI[BAPI COPTTaphIH KYypyFa apHAIFaH CEICKIMUIBIK Oarmapiamanapia KoJIIaHy YIIiH KYHIbI
OOJIBI TaObIIAEL.

Tyiiin ce3nep: Oumaii, Ommall TUHUATIAPHI, KATTHI Kapakyiie, TO3IMIUIIK, OHIMALIIK, arpOHOMHUSIIBIK KOPCeT-
Kimrep.

K. K. Taraes', A. I. MOprHOBz, M. A. EcumbexoBa’, A. H. A6yraJmeBa3, I. O. Basiuiosa'

'Kasaxckuii HalMoHabHbIH arpapHblil yHHBepcHTeT, AnMarsl, Kazaxcras,
*MesxIyHapOIHbIil LIEHTp yiIydlleHus KyKypy3sl i mueruus (CUMMUT), Arkapa, Typius,
*KasaxcKuii Hay4HO-HCCIIeI0BATeIbCKUIT HHCTHTYT 3eMIIE/IC/IHs H PACTCHHEBO/ICTBA,
AnmMabeibak, AlMaTtuHcKas 00acTh, Kazaxcran

BJIMSIHUE TBEPJIOM I'OJIOBHU HA ATPOHOMHUYECKHE ITOKA3ATEJIN
U YCTOMYHUBOCTD JIMHUU O3UMOM NINEHULBI

AnnoTtauus. Tepnas ronoBHs (7illetiacaries) siBnsieTcss HamOoliee OMACHBIM TPUOKOBBIM 3a00JIEBAHUEM
neHunbl. Y3 cuctemMbl MeponpuaTuid o 60ps0e ¢ TBEpAoi rojoBHEW Hanbosee paauKaaTbHOW SBISETCS CO3aHe
YCTOWYMBBIX COPTOB M JIMHUHW MUICHHUIBL. B naHHO# paboTe MCIob30BaHbl 75 COPTOB M JIMHUM MIIEHHUIIBI, CO31aH-
Hble B « MeXIyHapOoAHOM LIEHTPE 0 YJIydlleHnto o3uMoit mmeHunsn (IWWIP), Typrus. DxciepuMeHT NpoBECH B
20162017 rr. B nHpeKkunoHHOM cranuoHape Ka3axckoro Hay4HO-MCCIIENOBATEIbCKOTO MHCTUTYTA 3EMIICIENUS U
pacreHueBozcTBa. Bocnpunmunseiii koutposns, GEREK 79, mokazana BocnpunmuuBocTh (59,7% NOBpexIeHHBIX
kosiockeB). Camasi BEICOKasl ypoBeHb 0o0j1e3HM coctaBisiia 74,4% nopakeHHbIX KojockeB. lllecTHaaaTh reHOTUIIOB
OBUTM yCTOWYHMBBIMU B YCJIOBHSIX HCKYCCTBEHHOTO MH(UIIMpoBaHHs. COPOK J1Ba T€HOTHIIOB IMIIEHHUIB! OBIIIM yMEpEH-
HO-YCTOMYMBBIMH, HX KOJIOCHSI ITOpaXkallkch TojoBHeH ot 2,0% 1o 27,3%. ArpoHOMHUYecKHe OKa3aTeN! B YCIOBUAX
HCKYCCTBEHHOTO MH(HUINPOBAHUS KOJIEOAIHCH MO-Pa3HOMY 110 CPABHEHHIO C KOHTPOJIEM. Y PO’KaifHOCTh TEHOTHIIOB
mIeHuI B! Konebdanock ot 1,13 mo 7,29 1/ra. OxxumgaeMast BBICOKas IOJIOKUTEIbHAS KOPPEILIUSA 00HAPYKESHA MEKIY
9HCII0 3epeH U Maccoi 3epHa (r = 0,7), mexay Maccoit 3epHa 1 Maccoit 1000 3epen (r = 0,75), a Takxke MEXIy Mac-
COM 3epHa ¢ IJIABHOTO KoJI0ca U 00mIei Maccoif 3epHa ¢ pactenus (r = 0,79). OtpunarensHas Koppensius o0Hapy-
’KEeHa MEeX[Y KOJIOChEB MOPAXKEHHBII TBEPO FOJIOBHEH U APYIrMMHU arpOHOMHUYECKHMU MpU3HAKaMH. M neHTuduim-
POBaHHBIE YCTOWYMBBIE T€HOTUIIBI Oy/AyT LIEHHBIMU B CEJIEKLMOHHBIX Mporpammax Kazaxcrana aist hopMupoBaHust
YCTOWUYUBBIX COPTOB MIIEHULIBI K TBEPIOM I'OJIOBHE.

KiioueBsle cjioBa: MIIEHNIA, IMHUYU MIICHULB], TBEPAAs TOJOBHS, YCTOMUYUBOCTh, IPOAYKTUBHOCTh, arPOHO-
MUYECKUE IPU3HAKH.
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