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ABSTRACT

Biotic and abiotic environmental stresses are affecting factors that reduce quantity and quality of crops yields. In the sprinP,
along with renewed wheat cultivation, the immunity of environmental-genetic cold tolerance would disappear. Spring cold
stress is a wheat problem at heading time and also probably damaged other parts of the plant. Therefore, it is necessary to
understanding the nature and identity of the cold stress and achieving tolerant cultivars through breading programs. In the
present stud?/, the genetic diversity of 22 bread wheat cultivars was investigated through microsatellite markers and
physiological traits including Proline and Fructan contents under controlled condition. So, an experiment was conducted via
wheat varieties and four cold stress levels §8 (control), +2, 0, -2 Celsius) in factorial arrangement based on randomized
completely block design (RCBD). Results of variance analysis showed that the effects of interaction between cultivars and
spring cold stress levels is signification at the 1% probability level. According the results of Proline content in -2°C cold stress
level, the highest amount was associated to Mogane?2 variety and the Golestan had the lowest proline content. At the same cold
stress level, Fructan content, had highest and lowest contents in Ohadi and Dez_cultivars, respectively. These cultivars are
useful in breeding programs in order to using in mapping population to detect relative QTLs. in order to investigate the genetic
diversity at the molecular level 21 microsatellite primer pairs were used. Of microsatellite primer pairs, thell pairs indicated
good polymorphism and totally identified 19 alleles. The mean number of produced alleles was 2.27 alleles per marker locus
and the range of alleles at loci was 1 to 4. The polymorphic information contents (PIC) values of the loci had ranged from 0.09
to 0.98 with average 0.62. Genotypes were grouped with Dice similarity coefficient and cluster analysis with the average
correlation algorithms models that was suggest the ability of this molecular marker in detect genetic diversity among
genotypes. Results of stepwise regression, shows the significant relationship between two markers, Xgwm174 (related to
Proline content and sever stress condition) and Xgwm642 (related to Fructan content in control).The results showed that spring
cold stress caused different reactions among cultivars and in this regard there is sufficient genetic variation among genotypes.
Also Molecular studies showed that the microsatellite markers have desirable capabilities in explaining the variation among
genotypes.

Key words: Allelic_diversity, Bread Wheat , Cluster analysis, Genetic distance, Heterozygosity, Molecular marker,
polymorphic information contents (PIC)
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Table 1. Analysis of variance of proline and fructan in 22 bread wheat genotypes under chilling stress

Mean Square

S.0.V. df -
proline fructan
Replication 2 0.0844™ 0.064™
Cultivar 21 0.859™ 0.329™
Cold Stress 3 19.396™ 2.227
Cultivar*Stress 63 0.682™ 0.499"™
Error 174 0.138 0.032
CV% 14.92 17.36

o)) Jlass! pdaw jd (g)b xe g (g)b xe pis g

S

**: significant at the 1% probability levels, respectively; ™: Non-significant
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Xgwms5 6D Ao fiCA  TCATSC RIS CAT (rojmactr 60 2 095 009 009
Xgwm129 2B TC%?;GC/fg%é‘AG AAA égg Eé? TAG  (GT)8(N)28(GT)16 50 2 095 009  0.09
Xgwmld0 1B ATCCAGATATIT  CTLGAC TICAAG (CT)42 55 2 014 098 099
Xgwm162  3A A G A A eSArSS.  (CAMAACAM 60 2 032 09 092
Xgwmi74 5D S A taast eachcAC ST (CT)22 55 2 011 098 099
Xgwmi% 5D TGTGCTTOCT GAG  GTG CCACGT GGT (CT)22 60 2 032 087 089
Xgwm192 5D CeT AT SILeeA el Iel STAATC (CT)46 60 2 073 047 048
Xgwm261 2D HCTCCCT GTACGE  CTCSCG CTACTA (€T)21 55 3 019 094 09
Xgwm264 1B GAg o~ ASQEAGCC GoAT gg ﬁ‘TA%ﬁgA (CA)9A(CA)24 60 2 095 055 056
Xgwm302 7B SO G ohe RS LTE STE TTC (GA21 60 2 095 009 009
Xgwmed2 1D ACGGCOAGAAGG  CAT SARAGE CAA (GT)14 60 4 047 08 088
S f - - - 2.27 055 062 063
sD - - - - 0.65 036 038 039

Table 2. Characteristics of primers including name, number of polymorphic alleles, Frequency of common allele and

polymorphism information content
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Figurel. Dendrogram based on genetic distance from 11 SSR in the whole genome of 22 bread wheat cultivars

1. Marker Assisted Selection; MAS
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Table 3- genetic distance of 22 varieties wheat obtained from SSR markers based on Dice similarity matrix
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Table 4. The informative markers associated with physiological traits

Regression Related

Trait Growth condition R? .
coefficient markers

Control

Proline Stress 0.257** -0.825 Xgwm1l74

Control 0.246** -0.416 Xgwm642
Fructan

Stress - - -

oS Slao gl (i ol Gla Sl (e o R
R?: Coefficient of determination informative markers for quantitative traits
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