Applied biotechnology to combat the leaf rust caused by Puccinia triticina and powdery mildew caused by Blumeria
graminis in polish wheat cultivars
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The main purpose of crop production is to achieve the highest possible yield while minimizing use of pesticides. Growing varieties with beneficial traits,
also with a high potential of yield is closely connected with their resistance to fungal and viral diseases. The important role is playing breeding for'
resistance. At present, many tools of molecular genetics and biotechnology exist which can be successfully used to obtain plant disease resistance.

Leaf rust and powdery mildew are occurring in all wheat growing regions of Poland and every year contribute to losses in cereal production. The main
reason for these losses is the cultivation of varieties that are susceptible to these diseases.

The aim of presented research is:
1. Pyramiding of leaf rust and powdery mildew resistance genes in a one genotype;
2. To clarify the location Lr55 gene in wheat genome;

3. Screening for resistance leaf rust and powdery mildew.

1. Recurrent Parents (RP) - 5 varietes of winter wheat: Nadobna, Bogatka,
Meteor, Lexus, RAHI7S. No Population Gene Pyramiding using molecular markers Goals for 2016
2. Donor lines: | Gen Lrdl
‘ .GenlLr

line KSQ9OWGRCI0 = Lr39 (=Lr41) gene, as the sources of resistance to BIO4 2 Lra1+Pm21+Lrd7) x Boaatka x RAHOTO x Lrd7
. .. ! . L + + Bogat
leaf rust derived from T. tauschii, a L 7125 T X e x Bogatka .g. gen Em4271
.@enLr

line UC996610010 = Lr47 gene, as the sources of resistance fo leaf rust ‘ BIO4 2b_1 (Lr41+Pm21+Lr47) x Bogatka x RAH979 x Nadobna x Lr47 x Bogatka 4 Gen Pm37
derived from T. speltoides, . Gen Pm
 line KSO4WGRC45 = Lr55 gene, as the sources of resistance to leaf rust ‘ BIO4 2b_2 (Lr41+Pm21+Lr47) x Bogatka x RAH979 x Nadobna x Nadobna in progress x Pm37

derived from Elymus trachycaulis,
line Yangmai 5 = Pm21 gene, as the sources of resistance to powdery : BIO2_2a (Lr41+Pm21+Lr47) x Bogatka x Nadobna x Lr47 in progress x Bogatka v Nadobna

mildew derived from Dasypyrum villosum, 1 Gen Lr4l
line NC99BGTAILL = Pm37 gene, as the sources of resistance to powder'y . BIOZ2 2b_1 (Lr41+Pm21+Lr47) x Nadobna x Bogatka x Lr47 x Nadobna > Gen Pm21

mildew derived from T. timopheeuvii. -
| . BIO2_2b_2  (Lr41:Pm21+Lr47)x Nadobna x Bogatka x Bogatka in progress x Pm37 & el

BIO8_1_1 (Lr41+Pm21+Pm37) x Bogatka x Lexus x Meteor x Pm37 x Bogatka

BIO8_1_2 (Lr41+Pm21+Pm37) x Bogatka x Lexus x Meteor x Bogatka in progress x Lr47

1. Gen Lr4l
2. Gen Pm21
BIO8_2a (Lr41+Pm21+Pm37) x Bogatka x Lexus x Meteor x Pm37 x Bogatka 3. 6en Pm37

BIO8_3 (Lr41+Pm21+Pm37) x Bogatka x Lexus x Meteor x Nadobna x Pm37 x Nadobna

BIO8_2b (Lr41+Pm21+Pm37) x Bogatka x Lexus x Meteor x Pm37 x Bogatka
Screening Lr39(= gene: 6dm35, Barc124, Gwm210, Gwm261, Gwm296.

Screening Lr47 gene: (PCAPSR+PS10L+PS10L2), GwméO.
Screening Lr55 gene: DArT (molecular mapping in progress)

BIO8_4b (Lr41+Pm21+Pm37+Lr47) x Bogatka x Lexus x Meteor x Nadobna x Pm37 x Bogatka

1. Gen Pm21

BIO8_4a (Lr41+Pm21+Pm37+Lr47) x Bogatka x Lexus x Meteor x Pm37 x Bogatka
2. Gen Pm37

Screening Pm21 gene: NAU/xibao. . BIO8_4c (Lr41+Pm21+Pm37+Lr47) x Bogatka x Lexus x Meteor x (Pm36 un) in progress
Screening Pm37 gene: Gwm332, Wmc790, STSBE406627.
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1.  Four mapping populations: F, (Lr55 x Bogatka); (Lr55 x Nadobna); (Lr55 x Kampana); (Lr55 x Muszelka).
2. SSRs: 65 polymorphic markers.
3. DArTs: 18 markers and 15 restriction enzymes.
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In summary, pyramiding of several resistance genes using marker assisted proved that
Rsal Alul  HinfI E{SUF]E:]]%: EcoRI PstI this strategy is more efficient and speed up recurrent genome recovery. However, this approach
ae ““ can not completely replace the traditional methods, especially for verification of the results in
pathology tests. The resistance tests using differential set of host and pathogen are essential in
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wpt6427_3 - - " Ny m; i'“lmy mt MAS, especially when the foreground selection results can be sometimes problematic to
wpt8986_1 " interpret. The practical outcome of presented study are, the newly produced homozygous wheat
— \ lines which can be used as the source of effective resistance for the leaf rust and powdery

mildew in breeding programs.
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