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Evaluation of the dual resistance of a number of wheat lines to tan spot and spot blotch diseases in field
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Abstract

Tan Spot and Spot Blotch diseases with the causal agent of Pyrenophora tritici-repentis and Bipolaris sorokiniana
respectively are among the most important diseases of wheat leaf spot that are economically damaging across the
world. In this study, the resistance of a number of lines of International Maize and Wheat Improvement Center was
evaluated in the two northern provinces of the country in field conditions. In Baikola station of Mazandaran 19 lines
were susceptible to Tan Spot. Other lines showed various degrees of resistance to Tan Spot. Regarding the Spot Blotch,
except lines number 5, 18, 25, 28 and 36, with Moderately Susceptible (MS) reaction to the infection, the rest of the
lines were resistant. In Gharakheil station of Mazandaran province, 14 lines showed MS and S reaction to Tan Spot.
While, except for line number 28 with MS reaction, other lines were resistance to Spot Blotch. In the Gorgan
(Araghimahaleh) station of Golestan province, 7 lines including 1, 5, 10, 12, 17, 18 and 47, were susceptibile to Tan
Spot (MS), while all wheat lines showed various degrees of resistance to Spot Blotch. Among 50 lines investigated in
this study, 24 lines including 2, 9, 11, 13, 14, 15, 19, 21, 22, 23, 24, 29, 30, 31, 34, 35, 37, 38, 40, 42, 43, 46, 48 and 49
showed resistance in the three evaluated regions in Mazandaran and Golestan provinces, which are recommended to the
breeders for further studies in breeding programs.

Key words: Pyrenophora tritici-repentis, Bipolaris sorokiniana, Susceptibility, Evaluation
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Figure 1: Fruiting bodies of the fungus Pyrenophora tritici-repentis (a: conidia under binocular; b: microscopic
image of the ascus and ascospores) and the fungus Bipolaris sorokinianan (c: conidia under binocular; d:
microscopic image of the conidia) (Original photo by the authors)
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Table 1: The reaction of wheat lines in heading stage to Tan Spot and Spot Blotch diseases in Baikola and
Gharakheil research stations of Mazandaran province and Gorgan (Araghimahaleh) station in Golestan
province (year: 2020-2021).

Entry Cross Name Baikola Gharakheil Araghimahaleh
TS SB TS SB TS SB

1 SONALIKA o(l) o(l) 11(HR)  0O(1I) 61(MS)  0(1)

2 FRANCOLIN #1 2(R)  21(R) 21(R) o) 43(MR)  0(l)

3 FITIS/3/KACHU #1/KIRITATI//KACHU 52(MS) 32(R)  42(MR) 0(l) 26(R) Ol

4 CIANO T 79 53(MS)  0(1) 53(MS)  0(l) 35(MR) 0(1)

5 KACHU/BECARD//WBLL1*2/BRAMBLING/3/ o(l) 52(MS)  0(l) 42(MR) 55(MS)  32(R)
KACHU/KINDE

6 KFA/2*KACHU/4/VORB/FISCAL//KACHU/3/WBLL1*2/ 52(MS)  0(l) 42(MR)  0(I) 35(MR)  0(1I)
BRAMBLING

7 SUP152/AKURI//SUP152/3/MUCUY 52(MS)  0(I) 32(R) o(I) 36(MR) 0(l)

8 BL2064//SW89-5124*2/FASAN/3/TILHI*2/5/KAUZ//ALTAR  52(MS)  0(1) 31(R) 0l 35(MR)  0(I)
84/A0S/3/KAUZ/4/SW9I4.15464/6/TRCH/HUIRIVIS #1

9 BORL14/FITIS o(l) o(l) o(l) o(l) o(l) o(l)

10 FRNCLN/BECARD//KACHU/KINDE/3/MUNAL #1/ 33(R) 3R2R) 21 o(l) 45(MS)  0(l)
FRANCOLIN #1

11 KAUZ*2/MNV//KAUZ/3/MILAN/4/BAV92/5/ o(l) o(l) 11(HR)  0(I) o(l) o(l)
AKURI/6/MUTUS/7/FRET2/TUKURU//FRET2/3/
MUNAL #1

12 STLN/MUNAL #1//2*BORL14 91(HS)  0(l) 73(8) 0l 47(MS)  0(l)

13 FD07072/FRANCOLIN #1/4/ATTILA*2/PBW65//MUU #1/3/ o(l) o(l) o(l) o(l) 35(MR)  0(I)
FRANCOLIN #1

14 KACHU/BECARD//WBLL1*2/BRAMBLING/4/ o(l) o(l) 11(HR)  0(l) o(l) o(l)
FRET2/TUKURU//FRET2/3/MUNAL #1

15 MUCUY/3/PBW343*2/KUKUNA*2//FRTL/PIFED o(l) o(l) 11(HR) 11(HR) 0(1) 22(R)

16 MUNAL*2//WAXWING*2/TUKURU/3/MUCUY 51(MS)  0(l) 52(MS)  0(l) 43(MR)  0(I)

17 ATTILA/3*BCN//BAV92/3/TILHI/4/SUP152/5/SUP152/6/ 52(MS) 32(R)  31(R)  21(R)  54(MS) 32(R)
KFA/2*KACHU/7/

18
19
20
21
22

23

24

ATTILA/3*BCN//BAVI2/3/PASTOR/4/TACUPETO
F2001*2/BRAMBLING/5/PAURAQ

SUP152/HUIRIVIS #1//2*BORL14 92(HS) 52(MS) 73(S)  32(R)  45(MS)
TRCH/HUIRIVIS #1/3/2*ATTILA*2/PBW65//MURGA o(l) o(l) 11(HR)  0(1) 42(MR)
HOLO/BORL14//VALI 52(MS)  0(1) 52(MS)  0(1) 43(MR)
BLOUK #1/KINGBIRD #1//BORL14 32(R)  0(l) 11(HR)  0(1) 21(R)
SAUAL/3/ACHTAR*3//KANZ/KS85-8-4/4/SAUAL*2/5/KFA/ () o(l) o(l) o(l) 25(R)
2*KACHU

ATTILA/3*BCN//BAV92/3/PASTOR/4ITACUPETO o(l) 32(R) Ol 11(HR)  25(R)
F2001*2/BRAMBLING/5/PAURAQ/6/FRNCLN*2/TECUE #1
KATERE/BORL14/3/WBLL1*2/KURUKU//SUP152 o(l) o(l) 11(HR)  0(1) 24(R)

21(R)
0(1)
o(1)
o(1)
o(1)

21

0(1)



25 ATTILA/3*BCN//BAV92/3/TILHI/4/SUP152/5/SUP152/6/ o(l) 52(MS)  0(l) 31R)  22(R)  33(R)
KFA/2*KACHU/7/
ATTILA/3*BCN//BAV92/3/PASTOR/4ITACUPETO
F2001*2/BRAMBLING/5/PAURAQ
26 FITIS/3/KACHU #1/KIRITATI/KACHU 71S) o) 62(MS)  0(1) o(l) o(l)
27 BORL14*2/MUNAL #1 92(HS)  0(1) 73 o(l) 16(R)  0(l)
28 WHEAR/KUKUNA/3/C80.1/3*BATAVIA//2*WBLL1/4/ o(l) 52(MS)  0(l) 51(MS) 35(MR) 41(MR)
T. DICOCCON P194625/AE.SQUARROSA (372)
/ISHA4ICHIL/5/WHEAR/KUKUNA/3/C80.1/3
*BATAVIA//
2*WBLL1/6/PBW343*2/KUKUNA*2//FRTL/PIFED
29 SAUAL/YANAC//SAUAL/3/2*KUTZ 32R) o) 21R)  0() 32(R) 0
30 KACHU #1/YUNMALI 47//KACHU/4/MUU o(l) o(l) o(l) o(l) 25(R)  0(l)
#1//PBW343*2/KUKUNA/3/MUU/5/KUTZ
31 TUKURU//BAV92/RAYON/3/FRNCLN/4/KSW/SAUALI// o(l) o(l) o(l) o(l) 23(R)  0(l)
SAUAL/5/TUKURU//BAV92/RAYON/3/FRNCLN
32 PBW343*2/KUKUNA//TECUE #1/3/KACHU 92(HS) 31(R)  63(MS) 0(l) 22(R)  0(l)
#1/KIRITATI/KACHU/4/PBW343*2/KUKUNA//TECUE #1
33 BAJ #1*2/3/ATTILA*2/PBW65//MURGA 52(MS) 32(R)  31(R)  0(l) 19(R) 0l
34 PBW343*2/KUKUNA//TECUE #1*2/3/FRANCOLIN o(l) 32(R)  0(l) o(1) 21(R)  0(l)
#1/WBLL1
35 KATERE//KACHU/KIRITATI/3/KACHU #1/ o(l) o(l) o(l) o(l) 19R) 0l
KIRITATI//KACHU
36 MUNAL #1/FRANCOLIN #1*2//KUTZ o(l) 52(MS)  0(1) 21(R)  39(MR) 23(R)
37 BECARD/AKURI/3/KACHU//WBLL1*2/BRAMBLING/4/ o(l) o(l) 11(HR)  0(1) 38(MR)  0(1)
MUTUS/AKURI
38 WBLL1*2/BRAMBLING//WBLL1*2/SHAMA/3/WBLL1*2/ o(l) o(l) o(l) o(l) o(l) o(l)
BRAMBLING/4/KACHU/KINDE
39 BAJ #1*2/3/ATTILA*2/PBW65//MURGA 52(MS)  0(1) 31R) 0 29R)  0(l)
40 OASIS/SKAUZ//4*BCN/3/2*PASTOR/4/T.SPELTA 32(R)  32(R) 11(HR) 11(HR) 33(R)  15(R)
P1348449/5/BACEU #1/6/\WBLL1*2/CHAP10/7/
HOLO/8/ZINCOL
41 REH/HARE//2*BCN/3/CROC_1/AE.SQUARROSA (213) 52(MS)  0(1) 11(HR)  0(1) 34(R) 0
/IPGO/4/HUITES/5/T.SPELTA
P1348599/6/REH/HARE//2*BCN/3/CROC_1/AE.SQUARROSA
(213) //PGO/4/HUITES/7T/QUAIU/8/2*QUAIU #1/
SOLALA//QUAIU #2
42 ZINCOL/MUCUY o(l) o(l) o(l) o(l) 32(R) 0
43 SUP152/AKURI//SUP152/3/MUCUY o(l) o(l) 21R)  0() 19R)  0o(l)
44 UP2338*2/SHAMA/3/MILAN/KAUZ//CHIL/ 51(MS)  0(1) 42(MR)  0(1) 11(HR)  0(l)
CHUM18/4/UP2338*2/
SHAMA*2/5/SAUAL/YANAC//SAUAL
45 FRNCLN/ROLFO7//2*WAXBI 52(MS)  0(1) 52(MS)  0(1) 41(MR)  0(1)
46 WHEAR/KUKUNA/3/C80.1/3*BATAVIA//2*WBLL1/4/ 31(R)  O(l) 11(HR)  0(1) o(l) o(l)
T. DICOCCON P194625/AE.SQUARROSA (372)
/ISHA4/CHIL/5/WHEAR/KUKUNA/3/
C80.1/3*BATAVIA//
2*WBLL1/6/ATTILA*2/PBW65//MUU
#1/3/FRANCOLIN #1
47 PBW343*2/KUKUNA//TECUE #1*2/4/ATTILA*2/PBW65// o(l) o(l) o(l) o(l) 46(MS)  0(1)
MUU #1/3/FRANCOLIN #1
48 PAURAQ//RL6043/4*NAC/6/WHEAR/KUKUNA/3/C80.1/3*  0(1) o(l) o(l) o(l) o(l) o(l)
BATAVIA//2*WBLL1/4/T.DICOCCON P194625/
AE. SQUARROSA (372)
/ISHA4/CHIL/5/WHEAR/KUKUNA/3/C80.1/3
*BATAVIA//2
*WBLL1
49 PAURAQ/MUCUY o(l) o(l) o(l) o(l) 16(R)  0(l)
50 CHIRYA3 52(MS)  0(1) 52(MS)  0(1) 11(HR)  0(l)
51 BOLANI 65(S)  72(S)  64(MS) 56(MS) 71(S)  75(S)
52 EHSAN 32(R) o) J0) () 28(R)  0()
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MS (Moderately Susceptible), S(Susceptible), HS (Highly Susceptible)
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Table 2: Variance analysis of disease severity on wheat lines in three research stations of Mazandaran and
Golestan provinces.

S.of V. D.F. MS

Baikola Gharakheil Araghimahaleh

TS SB TS SB TS SB

Repeat 2 0.1805007 0.5507922 2.3439845 0.2574690 0.6599561 0.0429372
Treatment 51 6.8771069 3.5185001 6.2329268 2.4980194 7.9229074 3.2390257
Error 102 0.3346865 0.1820615 0.2347277 0.0675039 0.4898621 0.0602961
F value - 20.55* 19.33* 26.55* 37.01* 16.17* 53.72*
CV (%) - 27.06963 31.42913 24.89675 25.13706 21.69313 21.8679%4

/1.0 Cb..» 03l e O S vl?u.‘ V (X+0.5) J g0 31 eslizal b La osls Lo ¥

¥Data transformation was performed using the formula (VX+ 0.5). *: Significant difference at the level of 5%
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Table 3: Mean comparison of disease severity on wheat lines in three research stations of Mazandaran and

Golestan provinces.

Entry Entry (Mean  Entry (Mean Entry (Mean of Entry (Mean of Entry (Mean of
(Mean of of Spot of Tan Spot Spot Blotch Tan spot severity Spot Blotch
Tan Spot Blotch severity %o) severity %o) %) Araghimahaleh severity %)
severity %)  severity %) Gharakheil Gharakheil Araghimahaleh
Baikola Baikola

51 (37.44a) 51(18.104a) 51 (30.453a) 51 (37.44a) 51(44.03a) 51 (42.38a)
18 (22.22b) 36 (12.75 ab) 12 (26.33ab) 5 (10.28b) 12 (34.97h) 25(11.11b)
27 (22.22h) 28 (11.93abc) 27 (26.33ab) 18 (8.23bc) 36 (33.33b) 5 (7.81c)
32 (22.22b) 18 (11.52abc) 18 (25.51ab) 28 (6.17c) 5 (30.86bc) 17 (6.99cd)
4 (18.10bc) 25 (11.52abc) 32 (22.63ab) 25 (3.70d) 47 (30.04bc) 40 (6.58cd)
8 (12.34cd) 5 (11.52abc) 4 (17.69bc) 36 (2.46de) 37 (29.21bc) 36 (6.58cd)
20 (13.16cd) 10 (8.23bcd) 26 (15.22cd) 17 (2.46de) 18 (25.51bcd) 28 (4.93d)
33(12.75cd) 34 (8.23bcd) 16 (13.16c¢de) 40 (1.23e) 17 (24.69bcd) 15 (5.34d)
45 (12.75cd) 33 (7.81bcd) 20 (13.16cde) 23 (1.23¢) 10 (23.86b-¢) 18 (2.46¢)
39(11.93cd) 23 (7.81bcd) 50 (12.75cde) 15 (1.23f) 7 (23.04b-f) 23 (2.46¢)
3(11.93cd) 3 (6.99cd) 45 (11.93cde) 6 0.00 f) 39 (22.22b-f) 6 (0.00 f)
50 (11.93cd) 17 (6.99cd) 6 (9.46de) 10 (0.00 f) 13 (18.51c-g) 10 (0.00 f)
41 (11.93cd) 40 (6.58cd) 3 (9.46de) 13 (0.00 f) 8 (18.93c-g) 13 (0.00 f)
17 (11.93cd) 32 (3.70de) 44 (9.46de) 14 (0.00 f) 4 (18.93c-g) 14 (0.00 f)
6 (11.52cd) 2 (2.46¢) 7 (6.99¢f) 11 (0.00 f) 28 (17.69c-g) 11 (0.00 f)
7 (11.52cd) 15 (0.00 f) 17 (3.70fg) 16 (0.00 f) 6 (18.51c-g) 16 (0.00 f)
12 (11.11cd) 13 (0.00 ) 8 (3.70fq) 1(0.00f) 41 (14.81d-h) 1(0.00f)
10 (10.28cd) 6 (0.00 f) 33 (2.46gh) 2 (0.00f) 16(14.40d-i) 2(0.001)
26 (8.64de) 11 (0.00 f) 29 (2.46gh) 3(0.00f) 2 (14.40d-i) 3(0.00f)
21 (8.23de) 20 (0.00 f) 39 (2.46gh) 20 (0.00 f) 20 (13.99d-i) 20(0.00 f)
2 (7.81de) 21 (0.00 f) 43 (2.46gh) 21 (0.00f) 3(14.40d-i) 21(0.00 f)
29 (7.81de) 14 (0.00 f) 10 (2.46gh) 22 (0.00f) 23(12.34e-)) 22(0.00 f)
52 (6.99de) 7 (0.00 f) 2 (2.46gh) 7 (0.00 f) 30 (12.34e-j) 7(0.00 1)
40 (6.99de) 24 (0.00 f) 41 (1.23gh) 24 (0.00f) 22 (13.16e-j) 24(0.00 f)
16 (6.17de) 9 (0.00 f) 37 (1.23gh) 9 (0.00f) 33 (11.11f-k) 9(0.00f)
44 (6.17de) 22 (0.00f) 1 (1.23gh) 26 (0.00f) 43 (11.11f-k) 26(0.00 f)
46 (3.70e) 27 (0.00 f) 15 (1.23gh) 27 (0.00 f) 35 (11.11f-k) 27 (0.00 f)
15 (0.00f) 12 (0.00 f) 14 (1.23gh) 12 (0.00 f) 24 (11.11g-k) 12(0.00 f)
25 (0.00f) 29 (0.00 f) 21 (1.23gh) 29 (0.00 1) 40 (10.69g-k) 29 (0.00f)
11 (0.00f) 30 (0.00 f) 46 (1.23gh) 30 (0.00f) 19 (10.28g-k) 30(0.00 f)
5 (0.00f) 31 (0.00 f) 19 (1.23gh) 31 (0.00 ) 1 (7.40h-I) 31(0.00 f)
31 (0.00f) 16 (0.00 f) 24(1.23gh) 32(0.00f) 49 (7.40h-1) 32(0.00 f)
1 (0.00f) 1(0.00) 11 (1.23gh) 33(0.00f) 27 (7.40h-) 33(0.00f)
22 (0.00f) 26 (0.00 f) 40 (1.23 gh) 34 (0.00f) 31 (7.81h-) 34(0.00 f)
35 (0.00f) 35 (0.00 f) 25 (0.00 h) 35(0.00f) 29 (6.99h-) 35(0.00f)
30 (0.00f) 4 (0.00 f) 22 (0.00 h) 4 (0.00 f) 42 (5.76i-m) 4(0.00f)
37 (0.00f) 37 (0.00 f) 5 (0.00 h) 37 (0.00 1) 45 (4.93j-m) 37(0.00 f)
38 (0.00f) 38 (0.00 f) 38 (0.00 h) 38 (0.00f) 32 (4.93j-m) 38(0.00 f)
23 (0.00f) 39 (0.00 f) 31 (0.00 h) 39 (0.00f) 25 (4.93j-m) 39(0.00 f)
24 (0.00f) 8 (0.00 f) 36 (0.00 h) 8 (0.00 f) 52 (18.93k-n) 8(0.00f)

9 (0.00f) 41(0.00 f) 9 (0.00 h) 41 (0.00 f) 34 (2.46Imn) 41(0.00 f)
42 (0.00f) 42 (0.00 f) 42 (0.00 h) 42 (0.00 ) 21 (2.46Ilmn) 42(0.00 f)
43 (0.00f) 43 (0.00 ) 23 (0.00 h) 43 (0.00 f) 50 (1.23mn) 43(0.00 f)
28 (0.00f) 44 (0.00 f) 28 (0.00 h) 44 (0.00 f) 44 (1.23mn) 44(0.00 f)
13 (0.00f) 45 (0.00 f) 13 (0.00 h) 45 (0.00 f) 14 (0.00 n) 45(0.00 f)
14 (0.00f) 46 (0.00 f) 30 (0.00 h) 46 (0.00 f) 38 (0.00 n) 46(0.00 f)
47 (0.00f) 47 (0.00 f) 47(0.00 h) 47 (0.00 f) 15 (0.00 n) 47(0.00 f)
48 (0.00f) 48 (0.00 f) 48 (0.00 h) 48 (0.00 f) 46 (0.00 n) 48(0.00 f)
49 (0.00f) 49 (0.00 ) 49 (0.00 h) 49 (0.00 f) 9 (0.00 n) 49(0.00 f)
34 (0.00f) 50 (0.00 f) 34 (0.00 h) 50 (0.00 f) 26 (0.00 n) 50(0.00 f)

q



19 (0.00f) 19 (0.00 f) 35 (0.00 h) 19 (0.00 f) 11(0.00 n) 19(0.00 f)
36 (0.00f) 52 (0.00 f) 52 (0.00 h) 52 (0.00 f) 48(0.00 n) 52(0.00 f)
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