DOI: 10.22034/ijpp.2022.545750.377 FOSYAN A er Dl F aylad / OV i / ol slais bes

et

& S 5 SN s b ok JS by p S 4,5 K5 4 aaglie 03 Ll U

43|C3)3‘~|J.:5-l3 &f\f ‘VLSJQB JSGM J.D‘js Lst r-wu Jdﬁﬁ)ﬁ: li; ‘\dé'“ﬁJﬁ: L;-Q..'S

\;ﬁwh\zﬁ

CERAVATA 7N W B ESRVARYAL O IPRIgE)

oS>

- o

2 3 B (5, (Gl Ve 51 ) Vsb Do sl 085 cnl il s Il d Gl (K85 4 Jeoie (il o3 (550 S
Puccinia striiformis f. sp. tritici Jsle b 5} K 4 Sl rs, gl sy pl bl osg dal g g 0 h&eS ool okl
05 93 JUEl rags cal Bua dlede 550y o8l 4 53k ol a3L YL SELL Ol &S sl 45 3,5 K ol ol
b o3, cnl 4 2kl slagn¥ 51 (Y29 5 Yr18) ol ol al> o 55 Cwoglia 05 55 5 (YFI5 5 YI5) (slamals alo o 3 Conplic
b o3, cnl W81 (sal5a 035 Ll 53 ot JS o35 4 03 pl I (g1 sl LSS 4 8 5 BN B, 5l eslind
-Js V';J L (F) Jyf Jos Cl:s A esls B Opata 85 4 Lalbahadur/Pavon (Yr15/6*Avocet‘S’ JYr5/6*Avocet S’ sdiizu sl
sedy ol gl 5 plol Sl e 4 S s 2285 W) Jeol 215 s S esls (BCIFL) (225 5 (S (g
i K R (S Wk Sl ey S il e (23S N S pen 4 S s (35 N 5l ol
4 Olg e A, Sle5 055 e b s dal s sbml e IS 05,5 (S5 a3, K5 plp 5o polie pY Ller (iS5

25 1dg s (g5l gl

06 puE (ol olE cnslin 5l e glia (sl 55 K 205l gads

abdoshahi@uk.ac.ir : s s oy (L5 J gt %

Ol 0l S 0la S el dgs ol (63,55l saSiils (bl Mol 5 el i )

Ol el o i o oS0 (g5, 5LES s aSCils (bl ool s sl 05,5 .Y

01l S CABRID 01,1 65,5158 650505 o5 Jsho 3505508 sz 058 T



S JS 5 o8 4 255 K5 4 Suaglie 03 bz JWEDI 10)\Sen 5 s sy

DOI: 10.22034/ijpp.2022.545750.377

Research Article

Transferring four yellow rust resistance genes to wheat cv. Kalhaydari
using marker assisted backcrossing
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Abstract

Kalhaydari is a tall, drought-tolerant and rain-fed cultivar which has been a dominant rain-fed cultivar in
Fars and Kohgelouyeh and Boyerahmad provinces for a long time (more than 70 years). However, this
superior cultivar is susceptible to yellow rust, caused by Puccinia striiformis f. sp. tritici. Yellow rust causes
a severe damage to this cultivar in high rainfall years. The aim of the present study was to transfer two
seedling resistance genes (Yr5 and Yr15) and two adult plant resistance genes (Yr18 and Yr29) from standard
lines to this cultivar using marker assisted backcrossing. In four separate breeding projects, Kalhaydari was
crossed with four donor parents including Yr5/6*Avocet'S', Yr15/6*Avocet'S', Lalbahadur/Pavon and Opata
85 to transfer Yr5, Yrl5, Yrl8 and Yr29 genes, respectively. The first generation (F1) was backcrossed with
Kalhaydari (BC1F1). In the offspring, selection for desirable genotypes was performed using markers assisted
selection. Then, offspring carrying the favorable genes were entered the second backcross. The third
backcross was performed using the same method. After a few more backcrosses and a selfing generation four
yellow rust-resistant lines with the same genetic background, Kalhaydari cultivar, will be created. Durable
resistance can be achieved using genes pyramiding.
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Table 1. Primers sequences for Yr5, Yrl5, Yrl8 and Yr29.

Gene  Resistance type Primer sequence

Reference

Yrl8  Adult plant resistance
Yr29  Adult plant resistance
Yr5 Seedling resistance

Yri5 Seedling resistance

F: GTTGGTTAAGACTGGTGATGG

R: TGCTTGCTATTGCTGAATAGT

F: GCGAATTAGCATCTGCATCTGTTTGAG
R: CGGTCAACCAACTACTGCACAAC

F: ATGTCGAAATATTGCATAACATGG

R: CTAGCAATCAAACAAGCTAAATA

F: CTGCTCACTTTTTGCCTGTG

R: AAAAGTTGTTGCTCTGCTTTT

Lagudah et al. (2006)
Lowe ei al. (2011)
Marchal et al. (2018)

Klymiuk et al. (2018)
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Table 2. Temperature and time for polymerase chain reaction (PCR) steps

Gene  Temperature/time Initial denaturing Denaturing Annealing Extension Final extension
o Temperature (°C) 94 94 53 72 72

Time 2 min 30s 30s 30s 453
Yr29 Tgmperature (°C) 94_ 94 59.9 72 72

Time 3 min 30s 30s 30s 40s
Y5 Temperature (°C) 94 94 50.9 72 72

Time 3 min 30s 30s 30s 40s
vris5 Temperature (°C) 94 94 53.5 72 72

Time 2 min 30s 30s 45s 2 min
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Fig. 1. The first and second columns are standard line containing Yrl8 and Kalhaydari cultivar, respectively.
The rest columns are BCzF1 generation for Yrl8 gene. Selected progenies are shown with arrows (some filial are

shown).
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Fig. 2. The first and second columns are standard line containing Yr29 and Kalhaydari cultivar, respectively.
The rest columns are BCzF1 generation for Yr29 gene. Selected progenies are shown with arrows (some filial are

shown).
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