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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 qraminis 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. А 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 qraminis 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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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 5 MR 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 TSELINA50 KAZ 40 S 5 MR 50 S 80S 

25 TSELINNAYA NIVA KAZ 10 MS 5 MR 50 S 80S 

26 ASYLSAPA KAZ 30 MS 10 MS 40 S 80S 

27 AKMOLA 2 KAZ 40 S 5 MR 40 S 100S 

28 AK ORDA KAZ 30 MS 10 MS 40 S 80S 

29 SHORTANDINSKAYA 2012 KAZ 40 S 5 MS 60 S 100S 

30 TSELINNAYA 3S KAZ 30 MS 10 MS 50 S 80S 

31 ASTANA KAZ 40 S 5 MS 40 S 80S 

32 ALTAISKAYA70 RUS 30 MS 5 MR 40 S 80S 

33 ALTAISKAYA110 RUS 30 MS 5 MS 40 S 80S 

34 TOBOLSKAYA RUS 10 MS 20 MS 40 S 100S 

35 ALTAYSKAYA ZHNITSA RUS 10 MS 20 MS 50 S 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 5 MS 60 S 80S 

41 LUTESCENS29-12 RUS 1 MR 5 MR 1 MR 10MRMS 

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 5 MR 20MRMS 

45 GRECUM1003 RUS 10 MR 1 MR 5 MR 30MS 

46 LUTESCENS1062 RUS 10 MR 5 MR 5 MR 20MRMS 

47 LUTESCENS89-06 RUS 10 MR 1 MR 1 MR 20MRMS 

48 ERITROSPERMUM85-08 RUS 10 MR 1 MR 1 MR 20MRMS 

49 SEREBRISTAYA RUS 20 MS 20 MS 50 S 60S 

50 SERI RUS 1 MR 1 MR 5 MR 5MR 

51 BOEVCHANKA RUS 10 MR 5 MS 20 MS 50MS 

52 OMSKAYA 37 RUS 5 MR 5 MR 5 MR 20MRMS 

53 LUTESTSENS7-04-4 RUS 5 MR 5 MR 10 MR 20MRMS 

54 LUTESTSENS197-04-7 RUS 5 MR 5 MR 20 MS 30MRMS 

55 LUTESTSENS220-03-45 RUS 5 MS 5 MS 30 MS 40MS 

56 TULAIKOVSKAYA 10 RUS 10 MR 5 MR 30 MS 40MS 

57 TULAIKOVSKAYA ZOLOTISTAYA RUS 10 MR 10 MR 40S 60S 

58 TULAIKOVSK 100 RUS 5 MS 5 MS 15 MS 40MS 

59 GREKUM 650 RUS 5 MS 5 MR 15 MS 40MS 

60 LUTESCENS 920 RUS 5 MR 5 MR 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 15MRMS 

66 ERITROSPERMUM 23707 RUS 30 MS 10 MS 40 S 60S 

67 SY TYRA US-SYN 10 MR 1 MR 1 MR 5MRMS 

68 SY GOLIAD US-SYN 5 MR 5 MR 5 MR 15MRMS 

69 SY SOREN US-SYN 5 MR 5 MR 1 R 5MR 

70 SY ROWYN US-SYN 5 MR 10 MR 60 S 1MR-80S 

71 SY INGMAR US-SYN R 1 MR R 1R 

72 SELECT US-SDSU 1 MR 1 R 1 MR 1R 

73 FORE FRONT US-SDSU 1 MR 1 MR 1 MR 5MR 

74 PREVAIL US-SDSU 1 MR 1 R 1 MR 5MR 

75 ADVANCE US-SDSU 1 MR 1 R R 5MR 

76 BRICK US-SDSU 10 MR 5 MR   

77 CARBERRY CAN 1 MR 1 R 1 MR 1R 

78 MUCHMORE CAN 1 MR 1 MR 1 MR 5MR 

79 URALOSYBIRSKAYA RUS 5 MR 5 MR 1 MR 20MRMS 

80 TORNADO 22 KAZ 20 MS 10 MS 50 S 50S 

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 5 MR 20 S 40MS 

85 ERITROSPERMUM 85-08 RUS 10 MR 5 MR 15 MS 20MRMS 

86 LYUTESTSENS 6-04-4 RUS 5 MR 5 MR 15 MR 20MRMS 

87 LYUTESTSENS 186-04-61 RUS 10 MS 20 MS 20 MS 60S 

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

89 LINE D 25 RUS 1 MR 5 MR 1 MR 5MR 

90 LINE 654 RUS 10 MR 5 MR 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).  

 



ISSN 2224-526Х Серия аграрных наук. № 5. 2018  
 

 
33 

Table 2 – Yields of varieties and wheat lines in comparison with the standard variety 
 

Item 
No. 

Variety,  
line 

Bushiness, pcs  Ear 
length, 

cm 

Number
of ears, 

pcs. 

Number 
of grains  

from 1 ear, pcs.

Mass  
of grains  

from 1 ear, g. 

Mass,  
1,000  

grains, g 

Yield, 
c/hectaretotal productive

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 32.4 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 32.4 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 32.4 1.978 31.0 39.56 

40 Pavlogradka 2.7 1.4 10 18 32.4 1.939 33.09 38.78 

32 Altaiskaya70 2.5 1.2 11.5 18 32.4 1.896 31.37 37.92 

  Kazakhstanskaya 10 2.8 1.2 9 18 32.4 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, SyIngmar, 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 m2. 
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3Анкара университеті, ауыл шаруашылығы факультеті, өсімдік қорғау бөлімі, Дышкапі, Анкара, Түркия 
 

ҚАЗАҚСТАННЫҢ СОЛТҮСТІК, БАТЫС ЖƏНЕ ОҢТҮСТІК-ШЫҒЫС АЙМАҚТАРЫНДАҒЫ 
ЖАЗДЫҚ БИДАЙ СОРТТАРЫНЫҢ САБАҚ ТАТЫНА ТӨЗІМДІЛІГІН  

ИММУНДЫ-ФИТОПАТОЛОГИЯЛЫҚ ТҰРҒЫДА БАҒАЛАУ 
 

Аннотация. Сабақ тат ауруы бидайдың кең тараған жəне қауіпті ауруы болып табылады. Бидайд сабақ 
таттан қорғау, осы ауруды барлық қырынан зерттеуіне қарамастан, өзекті мəселе болып отыр. Далалық жəне 
зертханалық жағдайда сабақ татқа төзімділікті анықтау мақсатында 90 жаздық бидай сорттарына фено-
логиялық, фитопатологиялық зерттеулер жүргізілді. Сонымен қатар, жұмыста сабақ татының (Puccinia 
qraminis Pers) зияндылығы мен биологиялық ерекшеліктері қарастырылған. Содан басқа, ауыл шаруашылық 
органдары мен фермерлер айтуынша, Угандада сабақ татының жаңа веруленттік раса Ug99 табылған, би-
дайда эпифитотия кезеңін тудырған, Орталық Азияға аймақтарына қауіп төндіруде, сонымен қатар Қазақ-
станға. Ғалымдаға көптен бері сабақ таты ерекше алаңдаушылық тудыруда. Жаңа штамм ауру қоздырғы-
шының тез таралуы əлемдік астық резервтеріне қауіп төндіруі мүмкін. Көпетеген жылдар бойы ғалымдар 
сабақ таты ауруына ерекше назар аударуда. Қазақстандық фермерлердің сабақ татын естен шығармағаны 
дұрыс. 

Түйін сөздер: фитопатоген, бидай, мониторинг, сабақ тат, инокулум, төзімді. 
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ИММУННО-ФИТОПАТОЛОГИЧЕСКАЯ ОЦЕНКА УСТОЙЧИВОСТИ  
СОРТОВ ЯРОВОЙ ПШЕНИЦЫ К СТЕБЛЕВОЙ РЖАВЧИНЕ В СЕВЕРНОМ, ЗАПАДНОМ  

И ЮГО-ВОСТОЧНОМ РЕГИОНАХ КАЗАХСТАНА 
 
Аннотация. Стеблевая ржавчина особо опасный и распрастраненный болезь пшеницы. Зачита пше-

ницы от стеблевой ржавчине, не смотря на то, что он изучал болезнь во всех отношениях, проблева остается. 
В работе представлены результаты фитопатологические и фенологические оценки сортов яровой пшеницы в 
количестве 90 образцов яровой пшеницы. А также, в работе приводятся данные биологические особенности 
и вредоносности стеблевой ржавчины (Puccinia qraminis Pers). Кроме того, информируются фермеры и с/х 
организации, что обнаруженная в Уганде новая вирулентная раса стеблевой ржавчины Ug99, в настоящее 
время быстро распространяется, создавая разрушительные эпифитотии на пшенице, что представляет опас-
ность для Центрально-Азиатского региона, в том числе и для Казахстана. Уже давно стеблевая ржавчина 
вызывает особое беспокойство ученых. Быстрое распространение нового штамма возбудителя заболевания 
может поставить под угрозу мировые запасы зерна. Уже более много лет стеблевая ржавчина вызывает 
особое беспокойство ученых. Помнить о стеблевой ржавчине следует и казахстанским фермерам. 

Ключевые слова: фитопатоген, пшеница, мониторинг, стеблевая ржавчина, инокулум, устойчивость. 
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