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Identification of some quantitative trait loci for lodging in durum wheat
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Table 1. Means of the parents, doubled haploid (DH) lines and the standard error of the means (SE) for

lodging score at Regina and Indian Head in 2001-2002 cropping seasons

L ler o Sile
oY Regina L, Indian Head s, 10 Mean of four environment
Line 2001 2002 2001 2002
Kofa 1.8 2.0 1.0 2.0 1.7
Kyle*2/Biodur 32 3.0 2.0 6.0 3.1
DH lines 2.57(1.0-5.0)  2.77(1.0-5.5)  1.64(0.0-5.0)  3.68 (0.0-9.0) 2.62 (1.0-6.5)
SE 0.78 0.97 0.68 2.49 1.07

Numbers in the parenthesis show range of DH line
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Fig. 1. Distribution frequency of lodging scores in doubled haploid population averaged over two locations in

two years
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1- Validation

2- Marker Assisted Selection
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Table 2. Test statistic (TS) of Simple interval mapping analysis for lodging score and phenotypic variance of the trait explained (R’%) and addetive effect (Ad E)by

each linkage group at Regina and Indian Head, in 2000-2001 cropping seasons

Regina L, Indian Head 4 0 Ll ke
sl St Mean of four
M) dosls 5 Kewgn o S QTL 2001 2002 2001 2002 environment
pissS Linkage group and Flaking S R% @ R% @ R'% @ R% @ R'% @
Chromosome interval (cm) markers and AdE TS and AdE TS and AJE TS and AdE TS and AdE
0.0 Xgwm251 3057 27.6™ 21.17 1827 356" R% @
Putative 21 20 21 19 50.5"  and AdE
4BL 1 5.0 QTL 37.1 0.86 38.9 0.51 24.1 195 25.5 1.99 18
6.1 Xgwmd95 356" 384" 2.7 239" 496" 0.87
0.0 Xgwelld 1447 3.9m™ 0.4™ 143" 342"
Putative . 7 8 41.6™ 6
2AL 2 15.0 QTL 15.1 -0.49 4.6 - 0.3 - 17.5 206 066
242 Xgwm339 7.1m 3.0™ 0.2™ 11.6™ 27.1™
0.0 Xgwmd25  11.1% 52m 11 9.8 12.0™
Putative 4 " 7 17.17 5
2AL 3 10.1 QTL 13.2%* 071 6.0 - 1.3 - 9.9 167 063
28.8 Barc10 7.2™ 3.2™ 0.8™ 6.3™ 151"
ns: Non- significant Sl e & NS
*, %% and ***: Significant at the 5%, 1% and 0.1% levels of probability, respectively Loy3 0V 5 ) 00 Jlail o 53 4l gme 5 S T ok
@: normal numbers are coefficient of determination and bold numbers are the additive effect of QTL wzaly o QTL gl 31005 5853 31l 5 e s o game sliel <&
40
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Table 3. Single marker analysis for lodging score using F test at Regina and Indian Head, in 2000-2001 cropping seasons

Regina L, Indian Head ua .1 Ll ke
Mean of four
2001 2002 2001 2002 environment
ST o Sl
Chromosome Markers DIFF@ F DIFF F DIFF F DIFF F DIFF F
4BL Xgwm251 0.72 30.0%** 0.74 25.6%%* 1.55 44 2*** 0.77 32.1%%* 0.94 27 4HH*
4BL Xgwm495 0.80 38.5%%* 0.92 43, 1%** 1.74 49 5H** 0.49 18.5%%%* 0.99 209 5kk*
4BL Xgwm165 0.71 28.2%%% 0.88 34.6%** 1.96 48 2%** 0.75 26.3%%* 1.16 38.2%%*
2AL Xgwcell4 0.40 8.3%* 0.33 4.6* 1.32 38.3%%* 0.40 7.6%* 0.61 18.3**
2AL Xgwm425 0.46 11.9%%* 0.35 5.1* 1.21 31.9%%* 0.45 13.3%%* 0.62 14.9%%*
BLv Xgwm?247 0.36 7.00%* 0.21 3.0 ns 0.11 2.3 ns 0.34 7.8%* 0.26 5.1%
ns: Non- significant Sl sxe 8 WS

*, #% and ***: Significant at the 5%, 1% and 0.1% levels of probability, respectively
@: DIFF is difference of the population lines, in two groups, based on parental bands
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Identification of some quantitative trait loci for lodging in durum wheat

(Triticum turgidum L. var. Durum) using microsatellite markers
Houshmandl, S. and R. E. Knox”

ABSTRACT

Houshmand, S. and R. E. Knox. 2009. Identification of some quantitative trait loci for lodging in durum wheat
(Triticum turgidum L. var. Durum) using microsatellite markers. Iranian Journal of Crop Sciences.

10 (4):389-399 (in Persian).

durum) using a doubled haploid population. The population included a set of 155 lines that were developed from
the cross (Kyle*2/Biodur)/Kofa using maize pollen method. The Kofa parent shows more resistance than
Kyle*2/Biodur, to lodging. Phnotypic data of resistance to lodging of the doubled haploid population lines and
the parents was scored in 2000-2001 cropping seasons in Regina and Indian Head, Saskatchewan, Canada. There
was highly significant differenc between the population lines for this trait. Parents were tested with 517 wheat
microsatellite (Simple Sequence Repeat) markers. The primers that were polymorphic in the parents were tested
on the whole population to prepare the genotypic data. The genetic linkage map of the 53 polymorphic loci
covered about 970 ¢cM and converged into 14 linkage groups. Eleven markers remained unlinked. Linkage
between the markers and the lodging genes done based on single marker analysis, simple interval mapping and
composit interval mapping using least square means. Three linkage marker groups were associated with lodging
trait. The first QTL is located on the chromosome 4BL and its effects were highly significant (P<0.0001) in four
environments and explained 20% of lodging phenotypic variation. The other two loci were located on the 2AL,
also have highly significant effects on the trait at least at one environment and explained 4-8 percents of lodging

phenotypic variation, depending on environments.

Key words: Doubled haploid line, Durum wheat, Environment, Lodging, QTL and Microsatellite markers.
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