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Abstract
Objective

Flowering time in bread wheat is controlled by three groups of genes including photoperiod (Ppd),
vernalization (Vrn) and earliness per se (Eps). The objective of the present study was to assess
the effect of photoperiod and vernalization genes on phenology of bread wheat using near-
isogenic lines (NILs) in three genetic backgrounds.

Materials and methods

Genomic DNA was extracted from parents, the earliest and the latest heading genotypes of each
BCsF population obtained from backcrossing three Iranian cultivars including Roshan, Mahdavi
and Kalheydari (recurrent parents) with Australian cultivar, Excalibur (donor parent). PCR was

performed using specific primers for Ppd and Vrn genes.
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Results
Excalibur and Mahdavi had Ppd-D1a allele whereas Kalheydari and Roshan were carrying Ppd-
D1b allele. As it was expected, early and late heading progeny of Mahdavi were similar to parents.
Late heading progeny of Roshan was homozygote and similar to recurrent parent whereas early
heading progeny was heterozygote. Early and late heading progeny of Kalheydari were
heterozygote. The reason for this could be the presence of modifier genes that are influenced by
genetic background. Excalibur, Kalheydari and Mahdavi were possessed Vrn-Bla and vrn-D1
alleles, while Roshan carried vrn-B1 and Vrn-Dla alleles in Vrn-B1 and Vrn-D1 loci,
respectively. Since Excalibur, Kolhaydari and Mahdavi did not show genetic diversity, as it was
expected, early and late heading progeny were similar to their parents. In Roshan background,
since vrn-B1 and Vrn-Dla improve earliness, early and late heading progeny were similar to
recurrent parent.

Conclusions

The Ppd-D1a allele discriminated early and late heading progeny of Roshan genetic background.

This result showed the importance and role of this gene on earliness. Early and late heading

progeny of Roshan were similar to Vrn-B1 and Vrn-D1 loci. The reason is phenotypic selection

for earliness in backcrossing program, where genes controlling late maturity have not selected
during phenotypic selection.
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Reference Band Target Primer sequence Primer name Gene hame
size (bp) alleles
Beales et al., - - ACGCCTCCCACTACACTG Ppd-D1_F
(2007) 414 Ppd-D1b GTTGGTTCAAACAGAGAGC Ppd-D1_R1 Ppd-D1
288 Ppd-Dla CACTGGTGGTAGCTGAGATT Ppd-D1_R2
Shcherban et 1149 Vrn-B1 CAAGTGGAACGGTTAGGACA Intrl/B/F
al., (2015) CAAATGAAAAGGAATGAGAGCA Intrl/B/R4 Vrn-B1
ATCATCTTCTCCACCAAGGG Intrl
1124 Vrn-Bla
CTCATGCCAAAAATTGAAGATGA  Intrl/B/R3
Fuetal.
' GTTGTCTGCCTCATCAAATCC Intrl/D/F
(2005) 97 vm-D1 AAATGAAAAGGAACGGAGCG  Intrl/D/R4 Vr-D1
1671 Vrn-Dia GTTGTCTGCCTCATCAAATCC Intrl/D/F
GGTCACTGGTGGTCTGTGC Intrl/D/R3

o550 10 gpiy SHEN Yg09,So /0 DNA 119 Sso 12 2,556 0°) j2lg S0 Yo 25 o2 5o W28
analytikjena, Biometra Tone, ) JSGlogey slSiwd )3 (L)l yime yidgySae Vo g Ol yidg oo 5 (oS 5]
odliwl 59 DNA 5l 12 4y PCR 1] plos Jolis a5 it S wiges S PCR s lpo J S (6l . pls] (GErmany
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Table 2. Optimum PCR conditions for specific primers of photoperiod and vernalization

genes
)] o bl 390 LSL"’J-H
PCR conditions e
Sl ST paSSdsye Jlalabye o andsul il ALl yuly Studied
NUMDET (x3) ol (as) () ()il (ad)aly  alleles
of cycle Final Elongation  Annealing  Denaturati Initial
elongation (Second) (Second) on denaturation
(Minute) (Second) (Minute)
36 72 (5) 72 (45) 57 (30) 94 (30) 94 (2) Ppd-D1b
36 72 (5) 72 (45) 59 (30) 94 (30) 94 (2) Ppd-Dla
35 72 (10) 72 (60) 60 (60) 94 (60) 94 (2) Vrn-Dla
36 72 (10) 72 (60) 58 (60) 94 (60) 94 (2) vrn-D1
36 72 (10) 72 (60) 58 (60) 94 (60) 94 (2) Vrn-Bla
36 72 (10) 72 (60) 56 (60) 94 (60) 94 (2) vrn-B1
Yoy
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Figure 2. Agarose gel electrophoresis for Ppd-D1 locus. (a) PCR product for Ppd-D1a allele
with band size 288 bp. (b) PCR product for Ppd-D1b allele with band size 414 bp
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Figure 3. Agarose gel electrophoresis for Vrn-B1 locus. (a) PCR product for Vrn-Bla allele
with ban size 1124 bp. (b) PCR product for vrn-B1 allele with band size 1149 bp
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Figure 4. Agarose gel electrophoresis for Vrn-D1 locus. (a) PCR product for Vrn-D1a allele
with band size 1671 bp. (b) PCR product for vrn-D1 allele with band size 997 bp
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