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Reaction of wheat cultivars and advanced lines to Fusarium culmorum and

F. pseudograminearum under field and greenhouse conditions

M. RAZAVI')X, D. SAFAEI® and M. MAHDA VI AMIRT®
1 and 3- Research associate professor and Research expert; Iranian Research Institute of Plant Protection, Agricultural Research, Education
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Abstract

In recent years, due to monoculture of wheat, crown and root rot diseases have become more prevalent and important in Iran. These
diseases are caused by Fusarium culmorum and F. pseudograminearum. Using resistant cultivars is the most efficient method to control
these diseases. This research was conducted to evaluate resistance level of 70 cultivars/advanced lines of bread wheat and durum wheat
obtained from CIMMYT, SPII and DARI, to a mixture of five F. culmorum isolates in Karaj and Kermanshah locations in field conditions.
These experiments were conducted based on RCBD with four replications. In addition, the reactions of these genotypes were evaluated
against F. pseudograminearum and F. culmorum at the seedling stage in greenhouse conditions based on RCBD with 5 replications. The
results of two years field experiments in Karaj showed that cultivars/lines: C-85D-9, S84-14, N85-5, Croc- Sonmez, 1/AE, Aquarosa
(224)//Opata, M-85-7, Burbot-6, C- 87-18 and Turcan#3 had good level of resistance. The results of two years field experiments in
Kermanshah showed that cultivars/lines: 2-49, Gala, Chiry A.3, Burbot-6, WS-85-10, C-87-11 and C-87-18 had good level of resistance to
F.culmorum. The cultivar Burbot-6 from CIMMYT and advanced line C-87-18 from SPII had a very good level of resistance to both fungal
species in field and greenhouse conditions in both locations. These genotypes have potential to be used directly by farmers in the infected
areas of Iran or incorporated to the breeding programs at the national or international level.
Key words: Crwon rot, Fusarium culmorum, root rot, resistance, wheat.
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Table 1. Characteristics of wheat lines/cultivars used in this study

Treatment . Source of

no. Cultivar name cultivar

T1 Sabalan/tui"s"/3/Snb//Pco/Pvn DARI

T2 (ERwyt-88-n-MRC) KS82W409/SPN//TAM106/TX78V3630-OSE-OYC-OE-3YE-OYE-2YM-OYM DARI

T3 Pony/OPATA/5/CA8055/4/ROMTAST/BON/3/DIBO//SU92/CI13645 DARI

T4 7JAGGER//SARDARI-HD58/FOW 1 DARI

TS SUBEN-1/3/AGRI/NAC//MLT/4/KIRGIZ95 DARI

T6 SARA-BW-F6-06-85-86-3-1 DARI

T7 SARA-BW-F6-06-85-86-13-1 DARI

T8 SARA-BW-F6-06-85-86-29-1 DARI

T9 BIN C 79/4/KVZ/CUT75/3/YMH//61.15 TCI97-OAP-6 AP-OAP-6MAR DARI

T10 Tam 200/Kauz DARI

T11 130L1.11//F35.70/MO73/... DARI

T12 PATO/CAL/3/7C//BB/CNO/5/CAL//CNO/ TCI97-OAP-OAP-15 AP- DARI

T13 Shi#4414iCROWS"//UNKNOWN DARI

T14 SABALAN/4/VRZ/3/ORF1.148/TDL//BLO DARI

T15 Zardak DARI(Durum)

T16 Saji DARI(Durum)

T17 PL-2 DARI(Durum)

T18 PL-3 DARI(Durum)

T19 P-1 DARI(Durum)

T20 Mrb DARI(Durum)

T21 Aus GS50AT34/Sunco//Cunningham CIMMYT

T22 CHIRYA.3 CIMMYT

T23 OPATA//(224) CROC-1/AE.SQAROSA CIMMYT

T24 CROC-1/AE.SQAROSA) 224//(OPATA CIMMYT

T25 OPATA//(224) CROC-1/AE.SQAROSA CIMMYT

T26 SUNCO/2*PASTOR CIMMYT

T27 (CN#133/SUNSTATE*4) //SUNSTATE)/ 2-49 SUNR23 (GALA) CIMMYT

T28 VL411R CIMMYT

29 AE.SQUARROSA (224)//Y ACO/6/CROC-/84 SABUF/7/ALTAR 1/AE.SQUARROSA CIMMYT
BR12%3/4/IAS55%4/C114123/3/TIAS55#4/EG,AUS//TAS55*%4/ALD/5/(205)

T30 SABUF/3/BCN//CETA/AE.SQUARROSA) 895( CIMMYT

T31 VENTURA (SUN376G) CIMMYT

T32 FRAME CIMMYT

T33 GS50A CIMMYT

T34 1D-2150 CIMMYT

T35 MILAN CIMMYT

T36 AUS 4930.7/2*PASTOR CIMMYT

T37 R6) 6D( CIMMYT

T38 (VF304/TTAU.69.5-3.3//YANAC)VP1620 CIMMYT

T39 2-49 CIMMYT

T40 SERI CIMMYT

T41 F130L1.12/ATTILA CIMMYT

T42 LOV41//L17/LE2062 CIMMYT

T43 ZANDER-44 CIMMYT

T44 K1-1//AVB/BUC/3/GS50A-388 CIMMYT
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Table 1 continued. Characteristics of wheat lines/cultivars used in this study

Treatment . Source of
Cultivar name .
no. cultivar

T45 ALTAY 2000 CIMMYT
T46 MVR27-82//L17/LE2062 CIMMYT
T47 TURCAN#39 CIMMYT
T48 ES84-24/DYNASTY CIMMYT
T49 BEZOSTAYA CIMMYT
T50 SONMEZ CIMMYT
T51 BURBOT-6 CIMMYT
T52 BILINmIYEN96.7 CIMMYT
T53 Dnll SPII

T54 M-85-7 SPII

T55 WS-85-10 SPII

T56 C-87-6 SPII

T57 C-87-11 SPII

T58 C-87-18 SPII

T59 C-85D-9 SPII

T60 C-85D-12 SPII

T61 C-85D-B SPII

T62 N-85-5 SPII

T63 S-83-3 SPII

T64 S-84-14 SPII

T65 C-85-3 SPII

T66 C-85-6 SPII

T67 DM-82-6 SPII

T68 DM-83-10 SPII

T69 DM-84-3 SPII

T70 S-85-19 SPII
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Fig. 1. Disease index for wheat crown rot severity based on 1-5 grade (Wallwork e al., 2004)
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Table 2. Comparison of disease severity means of wheat cultivars/lines inoculated with Fusarium culmorum

isolates based on LSD test at 5% probability level in Karaj station in 2010-2011

Treatment Mean of disease Treatment Mean of disease Treatment Mean of disease
no. severity (0-5 scale) no. severity (0-5 scale) no. severity (0-5 scale)
T16 2.333a T60 1.84 a-k T47 1.56 c-o0
T45 2.25 ab T5 1.80 a-k T62 1.53 d-o
T28 2.09 a-c T33 1.78 a-m T57 1.52 d-o
T8 2.03 a-d T55 1.78 a-m T38 1.52 d-o
T48 2.02 a-e T53 1.78 a-m T51 1.52 d-o
T24 2.01 a-f T70 1.76 b-m T37 1.51d-o
Tl 2.01 a-f T7 1.76 b-m T65 1.51d-o
T63 2.00 a-f T69 1.76 b-m T27 1.49 d-o
T31 1.98 a-g T44 1.76 b-m T35 1.49 d-o
T3 1.97 a-h T13 1.75 b-m T56 1.47 e-o
T36 1.97 a-h T52 1.72 b-n T32 147 e-o
T11 1.96 a-h T67 1.72 b-n T66 1.46 f-o
T6 1.96 a-h T21 1.72 b-n T54 143 g-o
T15 1.95 a-h T12 1.71 b-n T59 1.42 h-o
T42 1.94 a-h T26 1.71 b-n T34 1.39i-0
T25 1.92 a-i T22 1.70 b-o T50 1.34 j-o
T9 1.90 a-i T18 1.69 c-o T64 1.34 j-o
T29 1.90 a-i T14 1.68 c-o T43 1.30 k-o
T19 1.89 a-j T61 1.68 c-o0 T46 1.26 I-o
T40 1.88 a-j T23 1.66 c-o T41 1.23 m-o
T39 1.88 a-j T49 1.63 c-o0 T58 1.17 n-o
T68 1.86 a-k T4 1.60 c-o T30 1.150
T10 1.85 a-k T20 1.59 c-o0
T17 1.85 a-k T2 1.57 c-o
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*There is no significant difference between means having the same letters
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Table 3. Comparison of disease severity means of 70 wheat cultivars/lines inoculated with Fusarium culmorum

isolates based on LSD test at 5% probability level in Kermanshah station in 2010-2011

Treatment Mean of disease Treatment Mean of disease Treatment Mean of disease
no. severity (0-5 scale) no. severity (0-5 scale) no. severity (0-5 scale)
T17 3.72%a T46 2.35b-m T56 1.82 f-p
T68 3.58 ab T9 2.40 b-m T70 1.72 f-p
T61 3.52 ab T25 2.37 b-m T29 1.75fp
T15 345 a-c T62 2.30 b-m T64 1.80 g-p
T34 322 a-d T41 2.30 b-m T6 1.75 gp
T1 3.05a-e T11 2.25b-n T28 1.62 g-p
T20 3.05 a-e T59 2.30 b-n T30 1.62 g-p
T69 2.95 a-f T21 2.25 b-n T43 1.62 gp
T45 2.92 a-f T67 2.25b-n T40 1.67 h-p
T18 3.15 a-f T49 2.17 c-o T38 1.57 h-p
T24 2.90 a-f T60 2.17 c-o T8 1.40i-p
T14 2.80 a-g T33 2.20 c-o0 T35 1.50i-p
T7 2.80 a-g T4 2.10d-o T57 142 jq
T19 2.80 a-h T13 2.17 d-o T51 1.37j-q
T54 2.77 a-h T10 2.10d-o T65 1.35k-q
T23 2.77 a-i T63 2.05 d-o T55 1.37 1q
T52 2.80 a-i T53 2.05 d-o T32 1.22 m-q
T16 2.60 a-i T12 2.05 d-o T31 1.42 n-q
T5 2.60 a-i T37 2.05 d-o T22 1.150q
T2 2.50 a-j T47 2.02 d-o T58 0.90 p-r
T66 2.47 a-j T26 1.92 d-o T39 0.60 g-r
T48 245 ak T3 2.00 d-o T27 0.30r
T44 242 a-l T36 1.92 e-0
T42 2.37 a-1 T50 2.07 e-o
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*There is no significant difference between means having the same letters
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