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Table 1. Host range of Xanthomonas translucens pathovars, the causal agent of bacterial leaf streak of

cereal
Host range Pathovars
Barley X. t. pv. translucens

Wheat, barley, triticale, rye

Wheat, barley, triticale, rye and oats

X. t. pv. undulosa

X. t. pv. cerealis
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Table 2. Elite lines list received from the Seed and Plant Improvement Institute

Line code Line code Line code Line code

MS-92-17 ICSBWEYT-17-12 CD-92-8 N-91-17

MS-92-18 ICSBWEYT-17-13 CD-94-9 N-91-13

S-93-2 ICSBWEYT-17-14 C-91-4 S-91-15

S-78-11 ICSBWEYT-17-15 C-94-5 S-92-17

S-93-15 ICSBWEYT-17-16 C-90-11 S-92-19

S-93-22 ICSBWEYT-17-17 C-78-14 S-92-21

N-94-8 ICSBWEYT-17-18 M-93-11 N-91-8

N-91-8 ICSBWEYT-17-19 M-91-10 ICSBWEYT-17-1

N-91-9 ICSBWEYT-17-20 M-93-14 ICSBWEYT-17-2

N-92-9 ICSBWEYT-17-21 M-93-17 ICSBWEYT-17-3

N-94-11 ICSBWEYT-17-22 M-92-18 ICSBWEYT-17-4

N-94-12 ICSBWEYT-17-23 M-91-18 ICSBWEYT-17-5

N-94-13 ICSBWEYT-17-24 M-92-20 ICSBWEYT-17-6

N-94-16 ICSBWEYT-17-25 MS-92-5 ICSBWEYT-17-7

N-93-17 CD-91-12 MS-92-8 ICSBWEYT-17-8

N-91-17 CD-93-9 MS-92-14 ICSBWEYT-17-9

N-92-19 CD-93-10 MS-91-14 ICSBWEYT-17-10
CD-92-6 MS-90-15 ICSBWEYT-17-11
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plant wheat lines in experimental farms (left).
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Figure 1. Pure culture of one of the bacterial isolates of X. t. pv. undulosa the causal

agent of bacterial leaf streak of cereal, which was used for inoculation (right). How to
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Figure 2. Standard disease assessment key showing percentages of leaf surface covered by bacterial leaf

streak in wheat (Duveiller, 1994).
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Figure 3. Symptoms of bacterial leaf streak in the middle and advanced stages of plant
growth, on different wheat lines in Boroujerd.
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Figure 4. Symptoms of bacterial leaf streak in the middle stages of plant growth, on lines
M-93-11 (right) and N-9117, (left) in Hamadan.
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Table 3. Composite analysis of variance of disease severity of bacterial leaf streak in different
wheat lines in Boroujerd, Hamadan and Jiroft

Variation source degree of freedom  mean squares F value
Site 2 94744.2201 1009.26**
repetition (site) 6 387.3809 4.13**
Treatments 70 835.6331 8.9**
Treatmentsx site 140 510.9524 5.44%*
Error 420 93.8752 -
Coefficient of Variation (Percent) 29.78

** _Significant difference at the level of 1%.
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Table 4. Analysis of variance of disease severity of bacterial leaf streak in different wheat lines
in Boroujerd

Variation source degree of mean squares F value
freedom
Repetition 2 698.59155 15.27**
Treatments 70 1153.43269 25.22%*
Error 140 45.43441 -
Coefficient of Variation (Percent) 12.66

** _Significant difference at the level of 1%.
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Table 5. Analysis of variance of disease severity of bacterial leaf streak in different wheat lines in Jiroft

Variation source degree of freedom mean squares F value
Repetition 2 12.983156 1.35m™
Treatments 70 110.753127 11.50**
Error 140 9.632661 -
Coefficient of Variation (Percent) 27.66

ns= Not Significant difference
** _Significant difference at the level of 1%.
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Table 6. Analysis of variance of disease severity of bacterial leaf streak in different wheat lines

in Hamadan

Variation source degree of freedom  mean squares F value
Repetition 2 450.56808 1.99m
Treatments 70 593.35211 2/62**
Error 140 226.25855 -
Coefficient of Variation (Percent) 45.56

ns= Not Significant difference
** _Significant difference at the level of 1%.
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Table 7. Mean comparison of disease severity of bacterial leaf streak in different wheat lines in Boroujerd
and Jiroft, in field conditions

Boroujerd Jiroft

_ Disease Grouping _ Disease Grouping

Treatments Lines severity Group  (Duveiller, Treatments Lines severity ~ Group  (Duveiller,
mean 1994) mean 1994)

5 S-92-19 100.000 A Group 6 | 54 MS-90-15 26.667 A Group 4
10 ICSBWEYT-17-3 90.000 AB 50 MS-92-5 23.333 AB Group 3
1 N-91-17 86.667 ABC 33 CD-91-12 21.667 ABC
18 ICSBWEYT-17-11  86.667 ABC 55 MS-92-17 21.667 ABC
9 ICSBWEYT-17-2 83.333 BC 52 MS-92-14 21.667 ABC
16 ICSBWEYT-17-9 83.333 BC 58 S-78-11 20.000 ABCD
17 ICSBWEYT-17-10  83.333 BC 6 S-92-21 20.000 ABCD
14 ICSBWEYT-17-7 83.333 BC 5 S-92-19 18.333 BCDE
23 ICSBWEYT-17-16  76.667 BCD 43 M-93-11 18.333 BCDE




..... Xanthomonas  Su 4 (..uf Sidudal gl Y ESTTy glas e o501 5 aLT Je ol e \F5
Y Jue 4la!

4 S-92-17 73.333 BCDE Group5 | 29 ICSBWEYT- 18.333 BCDE
17-22

19 ICSBWEYT-17-12 73.333 BCDE 71 N-92-19 18.333 BCDE

8 ICSBWEYT-17-1 73.333 BCDE 2 S-91-13 18.333 BCDE

31 ICSBWEYT-17-24 73.333 BCDE 38 CD-94-9 18.333 BCDE

6 S-92-21 73.333 BCDE 66 N-94-12 18.333 BCDE

33 CD-91-12 73.333 BCDE 53 MS-91-14 16.667 BCDEF

32 ICSBWEYT-17-25 73.333 BCDE 67 N-94-13 16.667 BCDEF

2 N-91-13 73.333 BCDE 61 N-94-8 16.667 BCDEF

26 ICSBWEYT-17-19 73.333 BCDE 56 MS-92-18 16.667 BCDEF

43 M-93-11 70.000 CDEF 59 S-93-15 16.667 BCDEF

69 N-93-17 70.000 CDEF 46 M-93-17 16.667 BCDEF

67 N-94-13 63.333 DEFG 10 ICSBWEYT- 16.667 BCDEF
17-3

70 N-91-17 63.333 DEFG 57 S-93-2 15.000 CDEFG

13 ICSBWEYT-17-6 63.333 DEFG 36 CD-92-6 15.000 CDEFG

37 CD-92-8 63.333 DEFG 40 C-94-5 15.000 CDEFG

52 MS-92-14 60.000 DEFGH 1 N-91-17 13.333 DEFGH

15 ICSBWEYT-17-8 60.000 DEFGH 60 S-93-22 13.333 DEFGH

27 ICSBWEYT-17-20 60.000 DEFGH 16 ICSBWEYT- 13.333 DEFGH
17-9

30 ICSBWEYT-17-23 56.667 EFGHI 4 N-91-17 13.333 DEFGH

54 MS-90-15 56.667 EFGHI 70 N-91-17 13.333 DEFGH

63 N-91-9 56.667 EFGHI 26 ICSBWEYT- 13.333 DEFGH
17-19

60 S-93-22 53.333 FGHIJ 35 CD-93-10 11.667 EFGHI

65 N-94-11 53.333 FGHIJ 44 M-91-10 11.667 EFGHI

3 S-91-15 53.333 FGHIJ 28 ICSBWEYT- 11.667 EFGHI
17-21

40 C-94-5 50.000 GHIJK Group 4 | 47 M-92-18 10.000 FGHIJ Group 2

34 CD-93-9 50.000 GHIJK 51 MS-92-8 10.000 FGHIJ

50 MS-92-5 50.000 GHIK 25 ICSBWEYT- 8.333 GHUK
17-18

57 S-93-2 50.000 GHIK 65 N-94-11 8.333 GHUK

49 M-92-20 50.000 GHIK 21 ICSBWEYT- 8.333 GHUK
17-14

28 ICSBWEYT-17-21 46.667 GHIJKL 45 M-93-14 8.333 GHUK

55 MS-92-17 46.667 GHIJKL 24 ICSBWEYT- 8.333 GHUK
17-17

53 MS-91-14 46.667 GHIJKL 14 ICSBWEYT- 8.333 GHUK
17-7

36 CD-92-6 43.333 HIJKLM 42 C-78-14 8.333 GHUK

44 M-91-10 43.333 HIJKLM 63 N-91-9 6.667 HIJK

66 N-94-12 43.333 HIUKLM 15 ICSBWEYT- 6.667 HIK
17-8

59 S-93-15 43.333 HIUKLM 11 ICSBWEYT- 6.667 HIK
17-4

71 N-92-19 43.333 HIUKLM 9 ICSBWEYT- 6.667 HIUK
17-2

29 ICSBWEYT-17-22 43.333 HIUKLM 19 ICSBWEYT- 6.667 HIJK
17-12

35 CD-93-10 43.333 HIIKLM 64 N-92-9 6.667 HIJK

25 ICSBWEYT-17-18 43.333 HIIKLM 49 M-92-20 6.667 HIJK

48 M-91-18 40.000 IJKLMN 48 M-91-18 6.667 HIUK

20 ICSBWEYT-17-13 40.000 IJKLMN 3 S-91-15 6.667 HIUK

22 ICSBWEYT-17-15 40.000 IJKLMN 68 N-94-16 6.667 HIJK

7 N-91-8 40.000 IJKLMN 37 CD-94-8 6.667 HIJK

45 M-93-14 40.000 IJKLMN 12 ICSBWEYT- 6.667 HIUK

17-5
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1 ICSBWEYT-17-4  40.000 IIKLMN 69 N-93-17 6.667 HIK

61 N-94-8 40.000 IIKLMN 30 ICSBWEYT- 5.000 1K Group 1
17-23

24 ICSBWEYT-17-17  36.667 JKLMNO 7 N-91-8 5.000 1K

46 M-93-17 36.667 JKLMNO 18 ICSBWEYT- 5.000 1K
17-11

58 $-78-11 36.667 JKLMNO 23 ICSBWEYT- 5.000 1K
17-16

47 M-92-18 36.667 JKLMNO 8 ICSBWEYT- 5.000 1K
17-1

21 ICSBWEYT-17-14  36.667 JKLMNO 41 C-90-11 5.000 1K

12 ICSBWEYT-17-5  33.333 KLMNO 62 N-91-8 5.000 1K

42 C-78-14 33.333 KLMNO 31 ICSBWEYT- 5.000 1K
17-24

4 C-90-11 33.333 KLMNO 32 ICSBWEYT- 5.000 1K
17-25

68 N-94-16 30.000 LMNO 17 ICSBWEYT- 5.000 1K
17-10

51 MS-92-8 30.000 LMNO 34 CD-93-9 5.000 1K

56 MS-92-18 26.667 MNO 13 ICSBWEYT- 5.000 1K
17-6

38 CD-94-9 23.333 NO Group3 | 20 ICSBWEYT- 5.000 1K
17-13

64 N-92-9 23.333 NO 22 ICSBWEYT- 3570 JK
17-15

62 N-91-8 20.000 0 27 ICSBWEYT- 2.140 JK
17-20

39 C-91-4 0.710 P Group1 | 39 C-91-4 0.710 K
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Table 8. Mean comparison of disease severity of bacterial leaf streak in different wheat lines in
Hamadan, in field conditions

Hamadan Hamadan
Treatments Lines Disease Group Grouping | Treatments Lines Disease Group  Grouping
severity (Duveiller, severity (Duveiller,
mean 1994) mean 1994)
43 M-93-11  58.33 A Group5 |65 N-94-11  25.00 ABC Group 3
14 ICS7 58.33 A 44 M-91-10  25.00 ABC
56 ll\/éS—92— 58.33 A 62 N-91-8 25.00 ABC
16 ICS9 58.33 A 13 1CS6 25.00 ABC
49 M-92-20  50.00 AB Group4 |8 ICS1 20.00 ABC
5 S-92-19 50.00 AB 60 5-93-22 20.00 ABC
42 c-78-14  50.00 AB 64 N-92-9 20.00 ABC
53 ll\/J15—91— 50.00 AB 31 1CS24 20.00 ABC
26 ICS19 50.00 AB 36 CD-92-6 20.00 ABC
11 ICS4 50.00 AB 23 1CS16 20.00 ABC
52 ll\/JlS—QZ— 50.00 AB 30 1CS23 20.00 ABC
6 S-92-21 50.00 AB 37 cD-92-g 20.00 ABC
54 Il\/EI_)S-QO- 50.00 AB 58 S-78-11 20.00 ABC
9 ICS2 41.67 ABC 48 M-91-1g 18.33 ABC
63 N-91-9 41.67 ABC 12 ICS5 18.33 ABC
1 N-91-17 41.67 ABC 27 1CS20 13.33 BC
28 ICs21 41.67 ABC 15 ICS8 13.33 BC
59 $-93-15 41.67 ABC 21 ICS14 13.33 BC
4 S-92-17 41.67 ABC 22 ICS15 11.67 BC
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69 No317  A4L67 ABC
66 Mogd12 4167 ABC
41 Co0.11 4167 ABC
32 lcso5 4167 ABC
50 Ms.g2-5 4167 ABC
70 NoL17 4167 ABC
34 CD-93.9 4167 ABC
10 Ics3 41.67 ABC
39 Cola 3333 ABC
55 MS-92- 3333 ABC
17
45 M.93.14 3333 ABC
47 M.92.1g 3333 ABC
33 CD-91- 3333 ABC
12
68 N.94-16 3333 ABC
3 s91.15 3333 ABC
40 Cos5 3333 ABC
29 cs22 3333 ABC
46 M.93.17 3333 ABC
35 CD-93- 3333 ABC
10
38 CD94g 3333 ABC
57 S93p 3333 ABC
18 ICS11  33.33 ABC
67 M.9413 3333 ABC
2 Nol13 3333 ABC
61 N.g4.g 3333 ABC
17 ICS10 3333 ABC

A Jgoz deld!
24 ICS17 10.00 BC Group 2
25 ICS18 8.33 C
19 ICS12 6.67 C
20 cs13 667 c
71 N-92-19 3.67 C Gl’oup 1
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Table 9. Combined grouping of different wheat lines based on Mean comparison of disease

severity in field conditions

Lines Lines Grouping
(Duveiller, 1994)

S-92-19 ICSBWEYT-17-2 Group 6

ICSBWEYT-17-3 ICSBWEYT-17-9

N-91-17 ICSBWEYT-17-7

S-92-17 N-91-17 Group 5

S-92-21 MS-92-14

CD-91-12 S-93-22

ICSBWEYT-17-25 MS-92-5

ICSBWEYT-17-19 MS-92-17

M-93-11 S-93-15

N-93-17 MS-92-18

N-94-13

ICSBWEYT-17-11 S-93-2 Group 4

ICSBWEYT-17-10 M-92-20

ICSBWEYT-17-16 ICSBWEYT-17-21

ICSBWEYT-17-1 MS-91-14

ICSBWEYT-17-24 CD-92-6

N-91-13 M-91-10

CD-92-8 N-94-12

ICSBWEYT-17-23 ICSBWEYT-17-22

MS-90-15 CD-93-10

N-91-9 M-91-18

N-94-11 M-93-14

S-91-15 N-94-8

C-94-5 M-93-17

CD-93-9

ICSBWEYT-17-12 ICSBWEYT-17-17 Group 3

ICSBWEYT-17-6 S-78-11

ICSBWEYT-17-8 M-92-18

ICSBWEYT-17-20 ICSBWEYT-17-14

N-92-19 ICSBWEYT-17-5

ICSBWEYT-17-18 C-78-14

ICSBWEYT-17-13 C-90-11

ICSBWEYT-17-15 N-94-16

N-91-8 MS-92-8

ICSBWEYT-17-4

CD-94-9 N-91-8 Group 2

N-92-9 C-91-4
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Figure 5. Diagram of distribution of wheat lines in different groups, based on combined
grouping and mean comparison of disease severity, in field conditions (Duveiller, 1994).
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1- The USDA National Small Grain Collection (NSGC)
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Abstract
Background and Objectives
Bacterial leaf streak of the cereal is one of the most important diseases of wheat and barley
which was reported from Iran in 1989. The severity of this disease has increased since 2016
in some of the irrigated wheat fields of Iran. Using the resistant cultivars is the best way to
manage this disease. In the past, the response of some elite lines and cultivars to this disease
was studied and determined. As a result, it's critical to investigate how new promising lines
respond to this illness. Under this context, the reaction of a variety of elite wheat lines and
cultivars to this disease was examined in greenhouse settings in a recent research. In this study,
the reaction of a number of wheat lines to this disease was evaluated in field conditions in
three regions with different climates.
Materials and Methods
Seventy-one advanced lines received from the Seed and Plant Improvement Institute, were
planted in the experimental farms of research stations in three provinces, including Hamadan,
Lorestan, and Jiroft. Each line was planted in two one-meter rows in a randomized complete
block design in three repetitions. They were then sprayed with bacterial suspension (regional
isolates) at a concentration of 108 cfu / ml by spraying at three times (during tillering, after
stem elongation and at the beginning of heading/flowering). The percentage of leaf surface
infection was recorded and evaluated fifteen days after the last inoculation. Data were
analyzed using SAS software, and the means were compared using Duncan test at a 1%
probability level.
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Results

The response of various lines to this bacterium was different in three regions. But, in general,
the studied lines due to the reaction to this disease were evaluated susceptible (such as S-92-
19, ICSBWEYT-17-3, N-91-17, ICSBWEYT-17-2, ICSBWEYT-17-9 and ICSBWEYT-17-
7), Semi-sensitive (such as ICSBWEYT-17-11, ICSBWEYT-17-10, ICSBWEYT-17-16,
ICSBWEYT-17-1 and ICSBWEYT-17-24) and tolerant (such as: C-91-4, N-91 -8, N-92-9
and CD-94-9).

Discussion

The grouping of the lines' susceptibility to this disease in six specific groups has high overall
coordination and fit with each other, in three areas. However, the infection severity of wheat
lines with this disease significantly varied in different regions. Therefore, the severity of wheat
line infection in Boroujerd was higher than in the other two areas. On the other hand, some
lines in various regions had different reactions to the disease. For example, MS-92-18 line had
relatively good tolerance in Boroujerd region, but not in Hamadan and Jiroft regions. Climatic
and geographical conditions can affect the behavior of wheat genotypes to the disease and
change their response in different climates. Many other researchers have proved this. The
results of this study showed that although most of the studied wheat lines are susceptible to
this disease, but there are also lines among them, that have good relative resistance which can
be used as resistance sources in wheat breeding programs.

Keywords: Black chaff, Resistance, Tolerance, Wheat

Associate editor: M. Alymanesh (Ph.D.)

Citation: Alizadeh Aliabadi, A., Nasrollahi, M., Azadvar, M. & Bagheri, A. (2022). Evaluation of the
wheat promising lines response to Xanthomonas campestris pv. undulosa the causal agent of bacterial leaf
streak of cereal in three provinces of Iran. Plant Protection (Scientific Journal of Agriculture), 452), 137-
156. https://doi.org/ 10.22055/ppr.2022.17648.

/




