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IMMUNE-PHYTOPATHOLOGICAL ASSESSMENT
OF RESISTANCE OF SPRING WHEAT VARIETIES
TO STEM RUST IN THE NORTHERN, WESTERN
AND SOUTH-EASTERN REGIONS OF QAZAQSTAN

Abstract. Stem rust is the most common and dangerous disease of wheat. Despite comprehensive studies of
stem rust, protection of wheat from this disease is still relevant. In order to determine resistance to stem rust under
field and laboratory conditions, phenologic, phytopathological were conducted on 90 varieties of spring wheat
varieties. The paper also presents biological features and harmfulness of stem rust (Puccinia graminis Pers). In
addition, farmers and agricultural organizations are informed that the new virulent Ug99 stem rust race found in
Uganda is now rapidly spreading, creating devastating epiphytoties on wheat, which is dangerous for the Central
Asian region, including Kazakhstan. A long time ago, stem rust has been of particular concern to scientists. The
rapid spread of new strain of the pathogenic agent may endanger the world's grain reserves. For many years, linear
stem rust has been of particular concern to scientists. Kazakhstan farmers should also remember about stem rust.

Keywords: phytopathogen, wheat, monitoring, stem rust, inoculum, resistance.

Introduction. We know that not so long ago stem rust was an example of how the selection science
has “killed” an extremely dangerous disease of cereals. It would seem that by the 1970s, the pathogen,
which in the first half of the twentieth century had resulted in serious crop losses, was killed by spreading
new resistant varieties around the globe.

However, in fact, in 30 years of silence, the fungus mutated into a new extremely aggressive race and
in 1999 struck the crops of the North African state of Uganda. Thus, its name and that of the strain
justifies itself: stem rust of wheat (Puccinia graminis f., tritici) has the ability to transform crops that look
quite healthy a few weeks before harvest, into tangled black stems with wrinkled grains by the time of
harvest. Under certain conditions, a loss of 70% or more of the crop is possible. In recent years, the close
attention of breeders to stem rust of wheat has been caused by concern about the high aggressiveness of
this pathogen. A characteristic feature of this type of rust, in contrast to brown and yellow rust, is that it
affects stems, leaves and ears of wheat, and can almost completely destroy wheat crops. It is no accident
that during the Cold War this pathogen was considered a biological weapon. Before 2004-2005, the
struggle against stem rust was cited as a classic example of effective and long-term genetic protection of
plants. For the last 30 years, the presence of the Sr31 gene in many cultivated wheat varieties provided
protection of wheat against diseases (Shamanin et al., 2012). In 1999, in Uganda, the affection of
genotypes with the Sr31 gene with stem rustwas first noted, which up to that time had been practically
unaffected with stem rust. This single incident alerted the world about the appearance of new stem rust
race called Ug 99. It took only a few years for the new race to spread in the wheat sowing regions of
Kenya and Ethiopia. Already in 2005-2006, the cultivation of wheat in these countries without chemical
treatment was almost impossible (Singeetal., 2008).
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Sh. S. Rsaliev, M. Koishibaev noted the foci with the moderate and strong development of stem rust
on spring wheat crops in the Kostanay and North Kazakhstan regions. The spread of the disease varied in
the range of 20-40%, while in some fields this indicator reached 90-100%. However, the degree of
damage to plants did not exceed 10%, and only in rare cases it was 25%.

Materials and methods. The studies were conducted in 2014-2017 based on stationary experiments
of the Kazakh Research Institute of Agriculture and Plant Growing, in the Kazakh Research Institute for
Plant Protection and Quarantine named after Jh. Zhiembaev and in the CIMMY T-Turkey greenhouse.

The resistance of wheat varieties and samples was evaluated by the dominant types of rust. The
resistance of wheat lines to stem rust was evaluated in points at the stages of earing and milky ripeness of
grain.
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Figure 6 — Scales of resistance of wheat to stem rust:
A - photographs of types of damage; B - scoring scale from 0 to 4 points, where X is a heterogeneous reaction;
C - unified scoring scale, D - scalefrom 0 to 9 points, E - qualitative damage reactions: resistance (R) and susceptibility (S)

In Turkey, 90 samples of the seeds of the 17FISYNT-OMSK-LIST farm were sown in a greenhouse
in one row of 1 meter long. There was one replication. On an artificial infection background of stem rust
(P. graminisPers.f. sp.Triticieeriks and E. hernn), the collection of synthetic wheat for resistance to
diseases was evaluated. Inoculation was conducted to assess stem rust in greenhouse conditions. Samples
of rust uredopustule were collected during the milky-wax stage in the greenhouse by artificial means
using a special apparatus. Reproduction of the inoculum was carried out under the greenhouse conditions
on the Demir universally susceptible wheat variety. Shoots were inoculated into a 2-3-leaf stage. The
incubation period of the disease depends on the room temperature. For brown rust at a temperature of 26-
28 °C the incubation period was 7-8 days, for the yellow rust pathogen, the optimum temperature for
infection of plants and the development of the disease was in the range of 15-20 °C.

The manifestation of the disease was taken into account after 14 days on the Mackintosh scale (figu-
re 1, 2).

The study of cereals in the greenhouse conditions is shown in figures 1, 2, 4.
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Figure 2 — Collection of stem rust spores for artificial inoculation

In the spring, in the tillering stage, the crops of spring wheat were infected with uredospores of stem
rust. For infection, only the local fungus population, or the races (pathotypes) with a certain virulence
were used. The inoculum taken for infection was activated at a temperature of 37-40 °C for 30 minutes,
followed by watering in a moist chamber at a temperature of 18-22 °C for 2-4 hours. The infectious
material was applied to the plants by spraying with an aqueous spore suspension from 0.001% Tween 80
according to E.E. Geshele, or by powdering a mixture of spores with talc (at a ratio of 1: 300) according
to G.S. Turov et al.. The plants were infected in the evening in windless weather after preliminary wate-
ring and moistening of leaves of plants of experimental crops. The spore infectious load was 20 mg/m’.
After the infection, the plots were covered with a polyethylene film for 16-18 hours to create high
humidity (figure 3).

Figure 3 — Establishment of the field experiment on creating an infection background of stem rust of wheat
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Results. After the manifestation of diseases on susceptible control varieties, the resistance of plants
to rust types according to the established scales was assessed 2 to 3 times (figures 4).
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Figure 4 — A - Assessment of resistance of wheat varieties to stem rust in the greenhouse
B - Assessment of resistance of wheat varieties to stem rust in the field

According to the results of the research from the 17F1SYNT-OMSK-LIST farm, 90 lines were
identified. 8 of them were resistant varieties, entry no 69, 71,72, 74,75,77,78,89. 16 varieties were
moderately resistant to stem rust, 26 varieties were moderately susceptible, 19 varieties were susceptible,
and 1 varieties possessed the R-S reaction type - SY ROWYN, 20 varieties possessed the MR-MS
reaction type (table 1, figure 6).

Table 1 — Damage to nursery 17F1SYNT-OMSK-LIST to stem rust
in the northern, western and south-eastern regions of Qazaqgstan

Defeat, score
Entry Variety or breeding line Origin Almaty WKO Shortandy
no. 17.08.17 | 08.08.17 | 19.08.17 | 28.08.17
SR SR SR SR
1 2 3 4 5 6 7
1 SERI KAZ I MR I MR 5 MR 50S
2> | STEPNAYATS KAZ 10 MR 5 MR 20 MS 60S
3 | STEPNAYAI414 KAZ 10 MR 5 MR 20 MS 80S
4 | GVK2055-1 KAZ 30 MS 5MS 20 MS 80S
5 | LUTESTSENS2 KAZ 30 MS 5MS 20 MS 808
6 | LINE-C-19SB KAZ I MR I MR IMR | 10MRMS
7 | KARABALYKSKAYA 20 KAZ 30 MR 10 MS 40 MS 1008
8 | FANTAZIYA KAZ 30 MR 5 MR 30 MS 1008
9 | BOSTANDYK KAZ 10 MR 5MS 20 MS 808
10 | LUTESCENS 30 69/97 KAZ 30 MS 5MS 20 MS 80S
11 | KARAGANDINSKAYA 30 KAZ 10 MR 5MS 30 MS 80S
12 | KARAGANDINSKAYA 31 KAZ 30 MR 20 MS 80'S 80S
13 %‘é&f;&fgﬁYA KAZ 30 MS 5MS 80'S 1008
14 | KONDITERSKAYA YAROVAYA KAZ 5 MR 5 MR 5MS 15MRMS
15 | FITONC-50SB KAZ 10 MR 5 MR 5MS 10MRMS
16 | FITONS2 KAZ 30 MR 10 MR I5MS | 30MRMS
17 | FITON-C-54SB KAZ 30 MS 5MS 10 MS 40MS
18 | EKADAI148 KAZ 30 MS 5MS 30 MS 40MS
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Continuation of table 1

1 2 3 4 5 6 7

19 EKADA 113 KAZ 10 MR 5 MR 15 MS 30MRMS
20 LYUBAVA KAZ 5 MR 5SMR 15 MS 40MS
21 FITON 41 KAZ 30 MS 10 MS 60 S 80S
22 FITON 204 KAZ 40 S 5 MR 60 S 80S
23 VLADIMIR KAZ 30 MS 10 MS 40 S 80S
24 TSELINASO KAZ 40 S 5MR 508 80S
25 TSELINNAYA NIVA KAZ 10 MS 5MR 508 80S
26 ASYLSAPA KAZ 30 MS 10 MS 40 S 80S
27 AKMOLA 2 KAZ 40 S 5MR 40 S 100S
28 AK ORDA KAZ 30 MS 10 MS 40 S 80S
29 SHORTANDINSKAYA 2012 KAZ 408 5MS 60 S 100S
30 TSELINNAYA 3S KAZ 30 MS 10 MS 50S 80S

31 ASTANA KAZ 40 S 5MS 40 S 80S
32 ALTAISKAYA70 RUS 30 MS 5MR 40 S 80S
33 ALTAISKAYAI110 RUS 30 MS 5MS 40 S 80S
34 TOBOLSKAYA RUS 10 MS 20 MS 40 S 100S
35 ALTAYSKAYA ZHNITSA RUS 10 MS 20 MS 508 80S
36 STEPNAYA VOLNA RUS 40 S 20 MS 30 MS 80S
37 APASOVKA RUS 30 MS 10 MR 30 MS 80S
38 LUTENSCENS89-06 RUS 30 MS 20 MS 40 S 80S
39 DUET RUS 30 MS 10 MR 40 S 80S
40 PAVLOGRADKA RUS 10 MS 5MS 60 S 80S

41 LUTESCENS29-12 RUS I MR 5MR I MR 10OMRMS
42 LUTESCENS106-11 RUS 5 MR 1 MR 1 MR 10MRMS
43 TULAIKOVSKAYA110 RUS 10 MR 5 MR 10 MS 20MRMS
44 LUTESCENS916 RUS 10 MR 1 MR 5MR 20MRMS
45 GRECUM1003 RUS 10 MR 1 MR 5MR 30MS
46 LUTESCENS1062 RUS 10 MR 5 MR 5 MR 20MRMS
47 LUTESCENSS89-06 RUS 10 MR 1 MR 1 MR 20MRMS
48 ERITROSPERMUMS5-08 RUS 10 MR 1 MR 1 MR 20MRMS
49 SEREBRISTAYA RUS 20 MS 20 MS 508 60S
50 SERI RUS 1 MR 1 MR 5 MR SMR
51 BOEVCHANKA RUS 10 MR 5MS 20 MS 50MS
52 OMSKAYA 37 RUS 5 MR 5SMR 5 MR 20MRMS
53 LUTESTSENS7-04-4 RUS 5 MR 5MR 10 MR 20MRMS
54 LUTESTSENS197-04-7 RUS 5 MR 5 MR 20 MS 30MRMS
55 LUTESTSENS220-03-45 RUS 5MS 5MS 30 MS 40MS
56 TULAIKOVSKAYA 10 RUS 10 MR 5MR 30 MS 40MS
57 TULAIKOVSKAYA ZOLOTISTAYA RUS 10 MR 10 MR 408 60S
58 TULAIKOVSK 100 RUS 5MS 5MS 15 MS 40MS
59 GREKUM 650 RUS 5MS 5 MR 15 MS 40MS
60 LUTESCENS 920 RUS 5MR 5SMR 10 MR 40MS
61 EKADA 121 RUS 40 S 10 MS 30 MS 80S
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Continuation of table 1

1 2 3 4 5 6 7

62 CIMMYT RUS 30 MR 10 MS 10 MS 40MS
63 P-23-17 RUS 30 MR 10 MR 60 S 80S
64 PAMYATI RUBA RUS 10 MS 20 MS 60 S 80S
65 CHELYABA 75 RUS 5 MR 5 MR 10 MR 1SMRMS
66 ERITROSPERMUM 23707 RUS 30 MS 10 MS 40 S 60S
67 SY TYRA US-SYN 10 MR 1 MR 1 MR SMRMS
68 SY GOLIAD US-SYN 5MR 5 MR 5MR ISMRMS
69 SY SOREN US-SYN 5 MR 5 MR IR SMR
70 SY ROWYN US-SYN 5 MR 10 MR 60 S IMR-80S
71 SY INGMAR US-SYN R 1 MR R IR

72 SELECT US-SDSU 1 MR IR 1 MR IR

73 FORE FRONT US-SDSU 1 MR 1 MR 1 MR SMR
74 PREVAIL US-SDSU 1 MR IR 1 MR SMR
75 ADVANCE US-SDSU 1 MR IR R SMR
76 BRICK US-SDSU 10 MR 5MR
77 CARBERRY CAN I MR IR I MR IR
78 MUCHMORE CAN 1 MR 1 MR I MR SMR
79 URALOSYBIRSKAYA RUS 5 MR 5 MR 1 MR 20MRMS
80 TORNADO 22 KAZ 20 MS 10 MS 50 S 508

81 LYUTESTSENS 1012 RUS 30 MS 20 MS 50 S 80S
82 LYUTESTSENS 7-04-10 RUS 10 MR 5 MR 10 MR 20MRMS
83 LYUTESTSENS 208-08-4 RUS 5 MR 5 MR 15 MS 30MRMS
84 LYUTESTSENS 27-12 RUS 10 MS 5MR 208 40MS
85 ERITROSPERMUM 85-08 RUS 10 MR 5SMR 15 MS 20MRMS
86 LYUTESTSENS 6-04-4 RUS 5 MR 5SMR 15 MR 20MRMS
87 LYUTESTSENS 186-04-61 RUS 10 MS 20 MS 20 MS 60S

88 CHEBARKULSKAYA 3 RUS 20 MS 5MS 40 MS 80S

89 LINE D 25 RUS 1 MR 5MR I MR SMR
90 LINE 654 RUS 10 MR 5MR 10 MS 30MS

Based on the results of the statistical processing of the data obtained on the productivity of the ear,
the best samples were identified, which showed the maximum grain mass index from the ear in
comparison with the standards, the length and density of the ear, and also the mass of 1,000 grains, by
which they exceeded the standard Kazakhstanskaya 10.Samples No. 87, 41, 56, 20, 81, 30 and 53, 80, 65,
37, 62, 19, 22, 54, 21, 64, 40, 32 exceeded the standard by weight of grain from the ear, all samples
except for CYMMIT (7 cm) were by 2 cm less in length of the ear, and many synthetics were not inferior
to the standard by weight of 1,000 grains (table 2).

In samples No. 87, 41, 20, 30, 37, 62, 19, 54, 40, 32, the weight of 1,000 grains was higher than that
of the standard variety. From 97 varieties and lines, one variety - Altaiskaya 70 -had the same yield-
compared with the standard, 18 varieties exceeded the standard, and the remaining varieties showed lower
yields than Kazakhstanskaya 10. This, apparently, was due to higher productive bushiness in the local
variety, while the samples of synthetic wheat studied were less bushy. The obtained data are preliminary;
the splitting of hereditary traits must be studied in subsequent generations (see table2).

— N =
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Table 2 — Yields of varieties and wheat lines in comparison with the standard variety

o[ vy, [ [ Ee e e [ T
’ total |productive| oy pes. | from 1 ear, pes. | from 1 ear, g. | grains, g c/hectare

87 Lyutestsens 186-04-61 2.8 1.5 11 19 34.2 3.063 36.98 61.26
41 Lutescens29-12 2.5 1.2 12.5 20 36 2.854 35.59 57.08
56 Tulaikovskaya 10 2.5 1.2 12 20 36 2.613 34.24 52.26
20 Lyubava 2.5 1.2 12 21 35.8 2.563 34.12 51.26
81 Lyutestsens 1012 2.7 1.4 11 20 36 2.523 34.58 50.46
30 Tselinnaya 3s 2.7 1.4 11.6 17 30.6 2.296 32.1 45.92
53 Lutestsens7-04-4 2.8 1.5 11 19 34.2 2.292 32.54 45.84
80 Tornado 22 2.7 1.4 12.8 20 36 2.271 31.3 45.42
65 Chelyaba 75 2.6 1.3 11.5 18 324 2.251 31.06 45.02
37 Apasovka 2.5 1.2 11.5 19 34.2 2.242 33.23 44.84
62 Cimmyt 2.6 1.3 7 17 30.6 2.21 33.02 44.20
19 Ekada 113 2.6 1.3 11.5 18 324 2.153 32.45 43.06
22 Fiton 204 2.8 1.5 12 20 36 2.106 31.12 42.12
54 Lutestsens197-04-7 2.5 1.2 11 19 34.2 2.071 32.56 41.42
21 Fiton 41 2.6 1.3 12 21 33.8 2.024 31.84 40.48
64 Pamyati ruba 2.6 1.3 12 18 324 1.978 31.0 39.56
40 Pavlogradka 2.7 1.4 10 18 324 1.939 33.09 38.78
32 Altaiskaya70 2.5 1.2 11.5 18 324 1.896 31.37 37.92
Kazakhstanskaya 10 2.8 1.2 9 18 324 1.896 30.1 37.92

Conclusion. In the field, as a result of phenological observation, 11 varieties of Seri, Pamyatiruba,
Sytyra, Sygoliad, Sysoren, Syrowyn, Sylngmar, Select, Carberry, Muchmore proved to be the fastest-
growing ones.

Of the tested varieties and lines there are no the varieties absolutely resistant to stem rust, but at the
same time they differ in stability and susceptibility.

According to V.N. Tishenko and N. M. Chekalin (Tishenko, Chekalin, 2005) [18], the size of the
crop depends on the mass of the grain from one ear and productive bushiness. Reduction of these
indicators occurs due to losses of plants and their vegetation stems. The elements of the crop pattern of
wheat selection lines are unstable in terms of sowing years and times due to the extreme variability of the
trait - the number of ears per 1 m”.
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Uszeecmus Hayuonanvuot Akademuu nayk Pecnybnuku Kazaxcman

3. Amanreikbibl’, A. C. Kouopos®, Azus Kapakaii®

'Kasak y/ITTBIK arpaplislk yHHBEpCHTeTi, AnMaThl, Kazakcran,
AL Bapaes aTeiamars! acTeIK mapyamsuibFsHEH FOO" JKIIC, Acrana, Kazakcran,
3 AHKapa YHHUBEPCHUTETI, aybUI IIAPyalIbUIbIFb (haKyJIbTEeTi, oCiMIiK Kopray Oesimi, Jpikani, Aukapa, Typkust

KA3AKCTAHHBIH COJITYCTIK, BATBIC )KOHE OHTYCTIK-IIbIFbIC AVMAKTAPBIHJIAFBI
KA31bIK BUJIAU COPTTAPBIHBIH CABAK TATBIHA TO3IMAJIITTH
NUMMYHIbI-OUTOMMATOJIOTUAJIBIK TYPEFBIJIA BAFAJIAY

Annoranus. Cabax TaT aypysl OUIaiIbIH KeH TaparaH *KoHE KayinTi aypybsl 00ibIn TaObUIa el brunaiin cabak
TaTTaH KOpFay, OCHI aypy.Ibl OapibIK KBIPBIHAH 3epTTEYyiHEe KapaMacTaH, ©3eKTi Mocele OOBIT OThIp. JanabiK sKoHe
3epTXaHaBIK JKaFmaiina cabak TaTka TO3IMAUTIKTI aHBIKTay MakcaTeliHOa 90 Ka3melK Ommail coprrapbiHa (eHo-
JOTHSUTBIK, (PUTOMATONOTHSIIBIK 3epTreyiiep Kyprisingi. CoHbIMEH KaTap, JKYMbICTa cabak TaTeIHBIH (Puccinia
qraminis Pers) 3MSTHOBUIBIFBI MEH OMOJIOTHSIIBIK €peKIIeTikTepi KapacTeipputrad. Coman 0acka, aybll MapyanIbiIbIK
opranuapsl MeH Qepmepiiep aiTyblHIIa, Yrangana cabak TaThIHBIH jkaHa BepylsieHTTIK paca Ug99 tabbuiraH, Ou-
naiina snuduToTHs Ke3eHiH TyabipraH, OpTaiblk A3usFa alMakTapblHa Kayilnl TOHIIpyne, coHbiMeH Karap Kazak-
cranra. FaneiMaara kenteH Oepi cabak TaThl epekile anaHJaylIbUIbIK TyIbIpyna. XKaHa mramm aypy KO3IbIPFbI-
IIBIHBIH TE3 TapajJybl QJIEMIIIK acThIK pe3epBTepiHe Kayin TeHAipyl MyMKiH. KemerereH xbuigap OOkl FajmbiMuap
ca0ak TaTbl aypyblHa epekule Hazap aynapyna. Kasakcranislk ¢epmeprneplin cadak TaThlH €CTEH IIbIFapMaraHbl
JIYPBIC.

Tyiiin ce3nep: ¢puronaroreH, Ouaaid, MOHUTOPHUHT, cabaK TaT, HHOKYIYM, TO3IMII.

3. Amanreamukbisl’, A. C. Kouyopos?®, Azus Kapakaii®

'Ka3axckuii HalMOHABHBIH arpapHsIil yHuBepcuTeT, Anvarsl, Kazaxcras,
2«HUU cenbckoro xossiicta uM. A. U. Bbapaesa», Acrana, Kazaxcran,
3 YHuBepcuTeT AHKaphI, PaKyIbTET CEIBCKOr0 X035AHCTBA, OTACH 3alUThl pacTeHuil, Jlpimkansl, Aakapa, Typims

HMMYHHO-®UTONATOJIOI'HYECKAS OHEHKA YCTOMYUBOCTHU
COPTOB APOBOU NIIEHUIIBI K CTEBJIEBOU P’ KABUHUHE B CEBEPHOM, 3ATIA/ITHOM
N IOI'0O-BOCTOYHOM PEIT'MOHAX KA3AXCTAHA

Annoranus. CrebneBas pkaB4MHA 0CO0O OMACHBIA M paclpacTpaHEHHBIN 00Je3b MIICHUIBL. 3a4nTa IIIie-
HHILBI OT CTEOJIEBOM prKaBYMHE, HE CMOTPS Ha TO, YTO OH M3y4as 0OJIe3Hb BO BCEX OTHOLICHHMSX, IPOOJIeBa OCTACTCSL.
B pabore nmpeacTaBiieHbl pe3yIbTaThl (PUTONATONIOTMYECKHE H (PEHOJIOTHYECKUE OLICHKH COPTOB SPOBOH MIIECHHIBI B
koimgecTBe 90 oOpas3IoB APOBOH MIIEHUIBI. A Takke, B paboTe MPUBOAITCS JTaHHbIE OMOIOTHYECKHEe OCOOCHHOCTH
W BPEIIOHOCHOCTH CcTeOJeBoi pxkaBumHbl (Puccinia qraminis Pers). Kpome Toro, undopmupyrotcst pepmepst U c/x
OpraHM3alyM, 4To oOHapy)KeHHas B YTaH/e HOBas BHPYJIEHTHas paca creOsieBod pxkaBunHbl Ug99, B HacTosiee
BpeMsi OBICTPO pacipoCTpaHsIeTCsl, CO3AaBasi pa3pylINTeIbHbIe SUU(GUTOTHN HA IIIEHHLIE, YTO TPEJICTABISET ONac-
HOCTh Ut LleHTpanbpHO-A3MaTCKOrO pernoHa, B ToM uuciie u Juia Kazaxcrana. Yike naBHO cTebiieBas prkaBuMHA
BBI3BIBAET 0CO00E OECIOKOMCTBO Y4eHBIX. BBICTpoe pacripocTpaHeHHe HOBOTO HITaMMa BO30OYAMTENs 3a001eBaHMs
MOXET TIOCTAaBHUThH 10/ YIpo3y MHpPOBBIC 3arachl 3epHa. Yke Oojiee MHOTO JieT cTebJieBas p)KaBUMHA BBI3BIBACT
ocoboe OecrokoicTBO yueHbIX. [IoMHHUTB 0 cTeOJIeBOI prkaBUMHE CIIEAYET M Ka3aXCTaHCKUM (epMepam.

KonroueBble ciioBa: hputonaToreH, NIIEHUNA, MOHUTOPHHI, CTEONEBast p)KaBuMHA, HHOKYJIYM, YCTOHYMBOCTb.
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