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Figure 1- Accessions cultivated for resistance evaluation to wheat Fusarium head
blight in research station of Gharakhil, Sari.
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Origin ~ Accession No. Origin Accession No.
RUSSIA KC6267 13 IRAN FALAT 1
RUSSIA KC6273 14 IRAN KC2131 2
CHINA KC6301 15 CHINA KC6158 3
CHINA KC6303 16 RUSSIA KC6430 4
CHINA KC6343 17 CHINA SUMAI3 5
AMERICA KC6349 18 CHINA KC6390 6
CHINA KC6351 19 CHINA KC6518 7
CHINA KC6356 20 CHINA KC6570 8
RUSSIA KC6266 21 AMERICA KC6002 9

GERMANY KC6362 22 RUSSIA KC6104 10
RUSSIA KC6667 23 RUSSIA KC6143 11
RUSSIA KC6364 24 RUSSIA KC6246 12

Table 1- Accessions cultivated for resistance evaluation to wheat Fusarium head
blight in Gharakhil research station, Sari. Their origin and accesson number in
National Plant Gene Bank of Iran is shown.
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Sample No. Collection Area Cultivar Isolates Spedies
162 (o) 5L cois olnds F. graminearum
163 (6ol) 3L coss oS F. graminearum
170 (L 3) e e F. graminearum
174 (055 3) alws 3l o K auz F. graminearum
178 (055 3) alws 3l o sl F. graminearum

Table 1- Fusarium isolates characteristics, their wheat host cultivar, the area of
collection and the sample no. (Alizadeh et al., 1998).
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Designation Left primer Right primer Repeat Temp
GWM18 TGGCGCCATGATTGCATTATCTTC GGTTGCTGAAGAACCTTATTTAGG (CA)17GA(TA)4 50°¢
GWM120 GATCCACCTTCCTCTCTCTC GATTATACTGGTGCCGAAAC (CT)11(CA)18 60°¢
GWM219 GATGAGCGACACCTAGCCTC GGGGTCCGAGTCCACAAC (GA)35imp 60%
GWM234 GAGTCCTGATGTGAAGCTGTTG CTCATTGGGGTGTGTACGTG (CT)16(CA)20 55°¢
GWM251 CAACTGGTTGCTACACAAGCA GGGATGTCTGTTCCATCTTAG (CA)28 55°¢
GWM340 GCAATCTTTTTTCTGACCACG ACGAGGCAAGAACACACATG (GA)26 60°¢
GWM389 ATCATGTCGATCTCCTTGACG TGCCATGCACATTAGCAGAT (CT)14(GT)16 60°¢
GWM400 GTGCTGCCACCACTTGC TGTAGGCACTGCTTGGGAG (CA)21 60°¢
GWM408 TCGATTTATTTGGGCCACTG GTATAATTCGTTCACAGCACGC (CA)>22(TA)(CA)7(TA)9 55°¢
GWM577 ATGGCATAATTTGGTGAAATTG TGTTTCAAGCCCAACTTCTATT (CA)14(TA)6 55°¢
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Table 3- Applied primers for PCR multiplication, their sequence, the number of simple
sequence repeats and annealing temperature.
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No. Gene Bank accession number
1 Falat
2 KC2131
3 KC6158
4 KC6430
5 Sumai#3
6 KC6390
7 KC6518
8 KC6570
9 KC6002
10 KC6104
1 KC6143
12 KC6246
13 KC6266
14 KC6267
15 KC6273
16 KC6301
17 KC6303
18 KC6343
19 KC6349
20 KC6351
21 KC6356
27 KC6362
23 KC6667
o4 KC6364
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4
96
3
2
85
80
54
30
81
27
6
48
39
33
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Table 4- The evaluation results of accessions cultivated for resistance to wheat
Fusarium head blight on the basis of infected Rachis percent and Infection type in

Gharakhil research station, Sari.
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AUDPC T3 T2 T1 KC Number
1900 95 60 30 Falat 1
65 4 4 3 KC2131 2
1890 90 74 39 KC6158 3
40 2 2 0 KC6430 4
60 3 2 0 Sumai#3 5
1355 59 41 30 KC6390 6
867 59 45 29 KC6518 7
1530 78 65 43 KC6570 8
785 39 21 16 KC6002 9
770 37 24 8 KC6104 10
710 20 12 7 KC6143 11
50 3 2 2 KC6246 12
1530 59 40 24 KC6266 13
620 29 18 12 KC6267 14
460 25 12 6 KC6273 15
560 27 15 13 KC6301 16
767 34 24 13 KC6303 17
250 16 10 8 KC6343 18
1950 80 62 44 KC6349 19
505 25 51 9 KC6351 20
870 37 28 16 KC6356 21
915 36 31 18 KC6362 22
15 1 0 1 KC6667 23
850 47 21 13 KC6364 24

Table 5- AUPDC of wheat accessions evaluated in thefield in 3 periodsof 10 (T1), 14 (T2) and
18 (T 3) days after spraying of different isolates of Fusarium.
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Num

Label

6343 ke
6430 ke
sumai#3 9
6246 ke
6158 kc
6667 kc
2131 kc
Falat kc
6390 ke
6518 kc
6104 kc
6349 ke
6267 kc
6273 ke
6301 kc
6303 ke
6570 kc
6364 kc
6362 kc
6356 ke
6002 kc
6143 kc
6266 ke
6351 kc
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Figure 2- Cluster analysis of wheat for different traits evaluated in the field.
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Table 6. Analysis of variance evaluated wheat accessionsfor different traitsin thefield of Gharakhil station, Sari.
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i eyl 2, f.\;f S 503 DNA j oslizwl LPCR i8G5 ;5 GWM234 S 511 6,5 ,8 &
9 (KC6570) 8 (KC6518)7 (KCB6390) 6 (Sumai3)5 (K C6430) 4 (KC6158)3 (KC2131) 2 (Falat)
(KC6273) 15(KC6267) 14(KC6266) 13,(KC6246) 12(KC6143)11(KC6104)10 (KC6002)
23 (KC6362) 22 (K C6356) 21 (K C6351) 20 (K C6349) 19.(K C6343) 18,(K C6303) 17.(K C6301)16
(K C6264) 24 (K C6667)

Figure 3- Agarose Gel 2% Stained in Ethidium Bromide, the produced bands of
microsatellites by application of primers GWM234 in PCR using extracted DNA of wheat

accessons respectively; ) lFalat2 ( )KC2131 ( )3KC61584 ( )KC6430)5 (Sumai36
)KC6390)7 (KC6518)8 (KC6570( 9)KC6002,(10 )KC6104.(11)KC6143,( 12)K C6246(
13)KC6266.( 14)KC6264( 15 )KC6273( 16)KC630L( 17)KC6303,( 18)KC6343(
19)K C6349,( 20)K C6351.( 21 )K C6366.( 22 )K C6362.( 23 )K C6667.( 24 )K C6264(.

1. Alizadeh A, Saeidi A, Mdihipoor A, Safaei N, Sergg M, Dehghan MA, Hashemi M,
Ebrahimnegjad A (1998) National project of Fusarium head blight disease and methods of
its’ control in Iran. Agricultural College of University of Tarbiat Moddaress and Seed &
Plant Improvement Institute.

2. Bal GH, Shaner G (1994) Scab of wheat: prospects for control. Plant Disease 78: 760-766.

3. Buerstmayr H, Lemmens M, Hartl L, Doldi L., Steiner B, Stierschneider M, Ruckenbauer P
(2002) Molecular mapping of QTLs for Fusarium head blight resistance in spring wheat. |.
Resistance to fungal spread (type Il resistance). Theoretical and Applied Genetics 104-84-
91.

4. Buerstmayr H, Fedak G, Ruckenbauer P (1999a) Back-cross reciprocal monosomic analysis of
Fusarium head blight resistance in wheat (Triticum aestivum L.). Theoretical and Applied

YA



(1388 ﬁ\.; Jd a)\.w.i'a Jd a)‘g.b) 6},,\.:5 63}3}"{3}2"4‘1’“

Genetics 98: 76-85.

5. Buerstmayr H, Lemmens M, Berlakovich S, Ruckenbauer P (1999b) Combining ability of
resistance to head blight caused by Fusarium culmorum (W.G.Smith) In the F1 of a seven
parent diallel of winter wheat (Triticum aestivum L.). Euphytica; 110: 199-206.

6. Cook RJ (1993) Fusarium foot rot of wheat and its control in the Pacific Northwest. Plant
Disease; 64: 1061-1066.

7.Don RH, Cox PT, Wanwright BJ, Mattick JS, (1999) Touchdown PCR to circumvent
Spurious Priming during Gene amplification. Nucleic Acid Research. 19: 4008, FAO
production year book. (1996) So:235pp.

8. Foroutan A, Ershad J, Ddlili A, Bamdadian T, Gerami Gh (1993) Wheat head blight epidemic in
Mazandaran. 11" Plant disease congress of Iran University of Guilan. Rasht Iran.

9. Golzar H (1989) Wheat head blight disease Investigation on the Causd agent, methods of
infection and contamination via seed. Plant Disease 25: 17-25.

10. Golzar H, Foroutan A, Ershad J (1998) Investigation on species of Fusarium the Causal agent of
wheat head blight and searching for resstance sources for F. graminearum in Gorgan and
Mazandaran.The journal of science and research of plant diseases experts society of Iran.
Vol. 34. No. 3 & 4.

11. Ireta J, Gilchrist S (1994) Wheat special report No. 21b. Fusarium Head Scab of Wheat.
CIMMYT, Mexico.

12. Mdihipoor A, Okhovat M, Alizadeh A (2000) Analysis of development of wheat Fusarium head
blight disease in the controlled environment using the epidemiologic models. The journal of
science and research of plant diseases experts’ society of Iran 36 : 1-2.

13. Megterhazy A (1989) Progress in breeding of wheat and corn genotypes not susceptible to infection
by Fusarium. In: J. Chelkowski (ed.), Fusarium-Mycotoxins, Taxonomy, and Pathogenicity,
357-386. Elsevier, Amsterdam.

14. Morgante M, Olivieri AM (1993) PCR-amplified microsatellite as markers in plant genetics.
The Plant Journal 3: 175-182.

15. Nelson OE, Tousoun TA, Marasas WFO (1983) Fusarium species. An lllustrated Manual for
identification. Pennsylvania State University Press, University Park.

16. Powell W, Machray GC, Provan JP (1997) Polymorphism revealed by smple sequence
repeats. Reviews: Trends of plant science: 215-221.

17. Roeder MS, Korzun V, Wendenhake K, Plaschke J, Tixier MH, Leroy P, Gana MW (1998)
A microsatellite map of wheat. Genetics; 149:2007-2023.

18. Saghai maroof MA, Biyashevyang GP, Zhang Q, Allard RW, (1994) Extraordinarily
polymorphic microsatellite DNA in barely: Species diversity, chromosomal location,
population dynamics. The Proceedings of the National Academy of Sciences of the USA.
91:5466-4470.

19. Sadunkhe DK, Kadam SS, Ausn A (1985) Quality of wheat and wheat products.
Metropolition Book Co., New Delhi. 366.pp.

20. Sant VJ, Patanakar AG, Sarode ND, Ranjekar PK, Gupta VS (1999) Potential of DNA
markers. Theor. Appl. Genet. 98: 1217-1225.

21. Snijders CHA (1990a) Genetic variation for resistance to Fusarium head blight in bread
wheat. Euphytica; 50:171-179.

22. Totiaei A (2003) Evaluation of wheat landraces of National Plant Gene Bank of Iran to
Fusarium head blight. National Plant Gene Bank of Iran, Seed and Plant Improvement
Institute, Kargj Iran.

vAa



1388 .01, Sas 5 b s

23. Wegener M (1992) Optimierung Von Saatgutpillirungen mit mikrobiellen antagonisten zur
biologischen Bekampfung von Fusarium culmorum (W.G.SM.) Sacc. In Weizen.
Diplomarbeit, Universtot Gottingen.

24. Wilcoxon RD, Busch RH, Ozmon EA (1992) Fusarium head blight resistance in spring
wheat cultivars. Plant Disease 76: 658-661.

Field and Molecular Evaluation of Resistance of Iranian Bread Wheatsto Fusarium Head
Blight
Sepahvand N.A."*, Heidari F.2, Totiaei A2, Seraj M.°, Mozafari J.*
! Academic members of Seed & Plant Improvement Institute
% Previous M.Sc. Student of Islamic Azad University Campus of Karaj
® Previous Academic members of Seed & Plant Improvement Institute

Abstract

Fusarium Head Blight is a critical wheat disease in Iran, particularly in the provinces of;
Mazandaran, Golestan, Ardabil (Moghan) and Fars. The main casual agent of this disease is the
fungus Fusarium graminearum. Primary evaluation of 3350 bread wheat accessions of National
Plant Gene Bank of Iran to FHB, revealed that some of them were resistant. Twenty two resistant
samples along with 1 resistant check and 1 susceptible check derived from primary selection
were evaluated using RCBD with 3 replications surrounded by the spreader in Gharakhil
Research Station, Sari in autumn 2002. Five severe casua isolates of Fusarium were used for the
resistance evaluation. Five times of spray inoculation were applied on the samples just before
sunset, in which the concentration of inocula was 3x10* macro conidia/ml. The main agronomic
traits were evaluated. The plant pathogen interaction characters, disease index, disease incidence
and Fusarium damaged kernels were evaluated three times 10, 14 and 18 days after inoculation.
Disease intensity area under the disease progress curve (AUDPC) was also calculated. The
results revealed that several samples were resistant to disease compared to resistant check.
Cluster analysis showed that the resistant accessions were grouped in the same cluster with the
resistant check, Sumai#3. For achievement of markers linked to resistance, ten SSR primer pairs
were applied. The samples produced different band patterns, however the primers GWM234,
GWM251 and GWM 340 were informative. They may be able to discriminate resistant samples
through optimizing lab conditions and further trials.

Key words. Fusarium Head Blight, Iranian Wheats, Resistant Wheat to Fusarium, SSR Marker.
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