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The most recent version of the Catalogue, compiled for the 13Th International Wheat Genetics Symposium held in Yoko-
hama, Japan, is available on the Komugi (http://www.shigen.nig.ac.jp/wheat/komugi/top/top.jsp) and GrainGenes (http://
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The 13th International Wheat Genetics Symposium in 2017 adopted the resolution that genetic loci in wheat should be 
designated in uppercase italics, e.g., RHT1, SR35, and that alleles be designated with first letter in uppercase for domi-
nant alleles, e.g., Rht1, Sr35, and all lowercase letters for recessive alleles, e.g., rht1, sr35. The same procedure can be 
used in the case of nomenclature based on homoeologous sets, e.g., RHT-D1 for the locus and Rht-D1a, Rht-D1b for 
alleles.  

Laboratory Designators

sicau Triticeae Research Institute
 Sichuan Agricultural University
 Wenjiang, Chengdu
 Sichuan 611130
 PR China

stars Xiangyang Xu
 USDA–ARS, Wheat, Peanut, and Other Field Crop Research Unit
 1301 N. Western Road
 Stillwater
 OK 74075
 USA

Morphological and Physiological Traits

1. Gross Morphology: Spike characteristics
      1.7. Multi-gynoecium
Pis1{10636}. i: Add: CM28TP {M10028}.
 ma:   Add: KM69_132294739 – 3.5 cM – KM70_136805221 – 3.0 cM – Pis1 – 1.1
 cM – KM71_140258883 {11228}.
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4. Aluminum Tolerance
Almt1. TaALMT1 {11242}.  4DL {11242}.
 v:   CAR3911 {11242}. 
 ma:   Xwmc457-4D – 4.0 cM – Almt1 – 2.0 cM – Xwmc331-4D {11242}.

5. Anthocyanin Pigmentation 
   5.5. Purple grain/pericarp
The location the second complementary gene is confusing: all three group-7 homoeologues may be involved in different 
materials.

Pp1.   
     Pp-A1. 7AS  v: Saratovskaya 29 (not purple) {11312}.
     Pp-B1. 7BS  Later renamed as Pp3b.
     Pp-D1. TaPpm1a {11313}.  7DS {11312}.
   v:   Heixiaomai 76 Pp3 {M1811}; Luozhen 1 Pp3 {11313}.
   c:   GenBank KM382421, a purple pericarp MYB 1, is strongly expressed in the
    pericarp {11313}. GenBank MG066451 {11313}.

Pp3. TaMyc1 {11312}, TaPpb1a {11313}. 2AS.
 v: Heixiaomai 76 Pp3 {M1811}; Luozhen 1 Pp3 {11313}.
 c: Encodes a protein with an anthocyanin bHLH regulatory factor {11313}. GenBank 
  MG066455; has a 6x261 bp tandem repeat in the promoter {11313}. Specifically expressed in
  the seeds {11313}. The alternate allele has only a single 261-bp repeat {11313}.

Combinations of Pp3 and one or other Pp1 single purple allele gave light purple pericarp whereas combinations involv-
ing Pp3 with multiple purple alleles gave a dark purple phenotype {11312}.

Add note at end of section: Transcription factor TaMYB3 on chromosome 4BL bin 0.62-0.95 isolated from purple 
grained cv. Gy115 appeared to be involved in purple pericarp color, but was not the candidate gene for purple grain color 
{11285}. This may correspond to TaPpm2 located on chromosome 4BL, one of three Ppm genes with no effect on purple 
pericarp {11313}.

2. Chlorophyll Abnormalities
   2.4 Yellow-green
yg [{11238}]. Incompletely dominant.  y1718 {11238}. 2BS {11238}.
 v: Xinong 1718 mutant {11238}.
 ma: Be498358 – 4.0 cM – yg – 1.7 cM – Xwmc25-2B {11238}.

The homozygous ygyg genotype is extremely yellow, stunted and sterile and the mutant is easily maintained as a het-
erozygote {11238}.

18. Dormancy (Seed)
   18.3. Preharvest sprouting
Add at end of section:
QPhs.sicau-3B.1, distally located on chromosome 3B in ‘T. aestivum subsp. spelta CSSR6 (res) / Lang (sus)’; nearest 
marker wPt-6157; transferred to durum cv. Bellaroi using SCAR markers {11246}.

29. Glaucousness (Waxiness/Glossiness)
     29.2 Epistatic inhibitors of glaucousness
W1. bin: 2BS-0.84-1.00. v: P86 {11247}.
 ma: Xgwm210-2B – 0.77 cM – XWGGC3197 – 0.81 cM – W1 – 0.12 cM – XWGGC2484 –
  0.32 cM – Xbarc35-2B {11247}.
w1. v:   J87 {11247}.  
Iw1. tvsu:   LDNDIC521-2B {11245}. 
 tv:   T. turgidum subsp. dicoccoides PI 481521 {11245}.
 ma:   Xgwm614-2B – Iw1/Xbarc35-2B/CD893659/CD927782/BQ788707/CD938589 – Be498111 
  {11245}.
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Iw2. Add synonym IwT {11207}.  
 v:   PBW114 /Ae. tauschii PAU14195 // 4*WH542 backcross selections {11207}.
 dv:   Ae. tauschi PAU14195 {11207}.
 ma:   Xcau96-2D – 1.6 cM – LrT (Lr39) – 0.6 cM – Xbarc124-2D – 0.3 cM – Xte6-2D – 2.5 cM – 
  IwT – 4.1 cM – Xgdm35-2D {11207}.

30.2. Flour, semolina, and pasta color
Add at the end of section:
Three QTL for peroxidase activity in the grain identified in a ‘Doumai (high POD activity) / Shi 4185 (low POD activity) 
‘cross were named as QPod.caas-3AL QPod.caas-4BS, and QPod.caas-5AS {11233}. Allelic variation was found at the 
QPod.caas-3AL locus {11233}.

TaPod-A1a {11233}. 3AL {11233}.  v:   Doumai {11233}.
TaPod-A1b {11233}.    v:  Shi 4185 {11233}.

There seemed to be no relationship to the Per- series identified by isozyme analyses and listed in the Protein section.

44. Height 
   44.2. Reduced Height: GA-sensitive
Rht14.
GA2oxA9 expression was higher in Castelporziano than in its tall parent Capelli – see Rht18 {11301}.

Rht18. matv: Xbarc118-6A – 1.4 cM – Rht18/TdGA2Ox-A9/S470865SSR4/Xbarc37-6A – 0.4 cM – IWA4371
  – 0.4 cM - Xgwm82.1-6A {11295}.

Independent ‘overgrowth’ mutants isolated from Icaris contained changes in the GA2oxA9 coding region; this gene is 
predicted to encode GA 2-oxidase that metabolizes GA biosynthetic intermediates into inactive products thus reducing 
bioactive GA1 {11301}.  

Rht24. Rht24b {11293, 11294}. v: Solotar {11294}.
     ma:  Excalibur_rep_c69275-346 {11294}.

Rht24 is occurs at relatively high frequencies in European and Chinese wheat cultivars, and maps in the same region as 
Rht14, Rht16, and Rht18 {11293}.        
 
Rht25 {11300}. QHt.ucw-6AS {11300}. 6AS {11300}.
 bin: 6AS1-0.35-1.00.
 v: UC1110 Rht-D1b {11300}.
 ma: QHt.ucw-6AS was located in a 0.2 cM interval flanked by 6A13699/6A13791/6A14397 and
  6A14825 {11300}.

Rht25 is proximal to Rht14/Rht16/Rht18 {11300}.

44.3. Reduced height: temporary designations
Rht_NM9 {11273}.     2AS {11273}.
 v: Induced mutant NM9 {11273}. 
 ma: Xgwm122-2A – 1.7 cM – SNP34 – 1.9 cM – Rht_NM9 – 1.9 cM –  SNP41 – 14 .0 cM – 
  Xwmc261-2A {11273}.

46. Hybrid Weakness 
   46.6. Hybrid weakness type II
Add: A gene named NetJingW176 (after Ae. tauschii accession Jing Y176) was located in chromosome 2DS – Xgwm-
102-2D – 4.5 cM – Nec2 – 3.8 cM – Xgwm515-2D {11307}.
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48.  Lack of Ligules
Add to the introductory paragraph:
A dominant mutant allele for liguleless phenotype is reported in Ae. tauschii – this locus is located in chromosome 2DL 
but is independent of LG2.

LG2. bin: C-2DL3-0.49.
 ma: Xbarc228-2D – 12.7 cM – Lg2/G3489_1DL12del/G3489_2DL11del – 3.3 cM – Xgdm6-2A –
  47.8 cM – Xgwm301-2D {11220}.

Following the lg2 entry delete the sentence relating to diploid wheat.

LGt {11220}. Dominant mutation to liguleless phenotype. bin:  C-2DL9-0.75.
   Lg2t {11220}. dv: Liguleless mutants of Ae. tauschii accession KU20-9 {11220}.  
  ma: Xgwm301-2DL……… Xbarc159-2D – 9.3 cM – LGt {11220}.

53. Male Sterility
53.1. Chromosomal
Ms1. 4BS. ma: Located in a 0.05 cM region between X27140346 and X12360198 {11269}.
  c: Encodes a glycosylphosphatidylinositol-anchored lipid transfer protein that is 
   essential for pollen exine production {11269}. GenBank KX447407.
     ms1d. c:   A G329A frameshift mutation in exon 1 {11269}.
     ms1e. c:   A C1435T + 16-bp deletion in exon 2 {11269}.
     ms1f. c:   A G155A frameshift mutation in exon 1 {11269}.
     ms1g {619}.  See ms5.
     ms1h {11269}. v: Obtained in a TILLING population of QAL2000 {11269}.
  c: A G178A frameshift mutation in exon 1 {11269}.

74. Stem solidness
Qsst.msub-3BL.   bin: 3BL11-0.81-1.00.
  v: Add:  Fortuna {11230}; Genou {11230}; Judee {11230}; Rescue {11230}; S-615 
   {11230}; Vida {11230};  

Add note before the present note: Haplotype analyses in a range of hexaploid and tetraploid accessions suggested the 
possibility of multiple alleles or loci in the QTL region {11230, 11239}. Conan with an intermediate level of stem solid-
ness, represent, a different haplotype from other North American cultivars {11230}.

Pathogenic Disease/Pest Reaction 

89.   Reaction to Bipolaris sorokiniana 
Sb2 {11255}. QSb.bhu-5B {10709}  5BL {11255}. 
  bin: 5BL1-0.55-0.75. v: YS116 {11255}.
  ma: Tightly linked to Xgwm639-5B and Xgwm1043-5B {11255}.
Sb3 {11256}. 3BS {11256}. bin:  3BS8-0.78 -1.00.
  v:   Line 621-7-1 {11256}.
  ma: Sb3/XWGGC3959 were mapped to a 2.2-cM interval between Xbarc133/Xbarc147/
   Xcfp30-3B/XWGGC5911 and XWGGC4320 {11255}; XWGGC12798 – 0.08 cM – 
   SB3XWGGC9893/XWGGC10235 – 0.07 cM – XWGGC6119 {11255}.

90. Reaction to Blumeria graminis DC. 
   90.1. Designated genes for resistance
Pm2a. c: NBS–LRR structure {11270}. GenBank CZT14023.1.

Pm4b. i: ‘VPM1 / 7*Bainong 3217’ {11287}.
 ma: Xics13 – 1.3 cM – Pm4b – 1.7 cM – Xics43 covering a 6.7 Mb physical region {11287}.
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Pm4e {M11317}. 2AL {M11317}. v: D29 {M11317}.
 ma: Xgdm93-2A – 4.9 cM – Pm4e/Xsts_bcd1231 – 1.8 cM – Xhbg327-2A {113017}.

Pm8. c: Ortholog of Pm3 with 81% homology with Pm2a at the nucleotide level {11276}. 
  GenBank AGY30894.1.

Pm21. v: Add: A derivative named HP33 was described as a ‘cryptic’ translocation {11275}.
 c: Add:  NLR-V1, one of two NLR-V genes in HP33, was identified as the candidate for Pm21
  {11275}. GenBank MF716955. Silencing of NLR-V1 compromised Pm21 resistance in the 
  T6AL·6VS lines described below and decreased the level of resistance in the T6DL6VS lines
  described below {11275}.

Secondary recombinants 6AS10:6 and 6AS16:6 are reported in {11305}.

Pm58. v: U6714-A-011, PI 682090 {11320}; U6714-B-056, PI682089 {11320}.

Pm59 {11214}. Pm181356 {11214}.   bin:  7AL15-0.00-1.00.
 v: PI 181356 {11214}.
 ma: Xwmc525-7A – 1.8 cM – Xmag1759 – 0.5 cM – Pm18156 – 5.7 cM – Xmag1714 – 20.0 cM – 
  Xcfa2257-7A {11214}.

Pm60 {11250}. PmR2 {M1800}. 7AL {11250}.  bin:   7AL16-0.86-1.00.
 dv: PI 428196 {11250}; PI 428210 {11250}; PI 428215{11250}; PI 428306 {11250}; PI 428309
  {11250}; PI 428310 {11250}; PI 538737 {11250}; PI 538751 {11250}.
 ma: Xwmc273.3-7A – 3.9 cM – scaf10-5.13 – 2.0 cM – scaf14-17.9 – 0.3 cM – Pm60/scaf13-6.30
  – 0.7 cM – scaf45-5.24 {11250}.
 c: NBS–LRR; the sequence in PI 428309 (GenBank MF996807) is 4,365 bp. The sequence of PI 
  428215 (GenBank MF996808) has a 240-bp insertion relative to PI 428309 whereas PI 
  428210 (GenBank MF996806) lacks the same sequence, which corresponds to two LRRs
  {11250}.

pm60. dv: G1812 {11250}.

Pm61 {11290}. 4AL {11290}.  bin:   4AL4-0.8-1.00.
 v: Xuxusanyuehuang {11290}. 
 ma: Xgwm160-4A – 0.23 cM – Pm61 – 0.23 cM – Xicsx79 {11290}.

This gene was considered to be at a different locus to MlIW30, a dominant gene in T. turgidum subsp. dicoccoides acces-
sion IW30 and its hexaploid derivative Line 2L6 {11289}.

   90.3. Temporarily designated genes for resistance to Blumeria graminis

MlIW30 {11289}. MLIW30 [{11289}].  4AL {11289}.
 bin: 4AL4-0.8-1.00
 v:   Line 2L6 {11289}. 
 tv: T. turgidum subsp. dicoccoides IW30 {11289}.
 ma: Xbarc78-4A – 1.00 cM – XB1g2020.2 – 0.1 cM – MlIw30 – 0.1 cM – XB1g2000.2 – 2.6 cM – 
  Xgwm350-4A {11289}.
  
MlHLT {18057}. 1DS {11257}. v: Hulutou {11257}.   
 ma: Xgwm-1D – 1.7 cM – Xwggc3026 – 1.5 cM – MlHLT – 2.1 cM – Xwggc3148 – 4.0 cM – 
  Xcfd83-1D {11257}.
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MlUM15 {11216}. Derived from Aegilops neglecta.  7AL {11216}.
 bin: 7AL15-0.99-1.00.
 v: NC09BGTUM15 {11216}.
 al: Ae. neglecta TTCC 223 {11216}.
 ma: Xwmc525-7A/IWA8057 – 0.7 cM – Xcfa2257-7A – 0.4 cM – MlUM15 – 0.8 cM – 
  Xcfa2240-7A – 2.8 cM – Xmag2185 – 3.4 cM – IWA29295 – 4.0 cM – IWA4434 {11216}. 

PmAF7DS {11291}. 7DS {M10891}. v:   Arina {11291}.
 ma: Xpsr160-7D – 1.3 cM – Xgwm350a-7D – 4.7 cM – PmAF7DS – 9.9 cM – 
  Xbarc184/Xgwm111-7D {11291}.

Three of 61 Israeli Bgt isolates were avirulent: all three isolates were from tetraploid wheat accessions. It is possible that 
the gene may be present in many common wheat accessions.

PmG3M {M10102}. 6BL {11302}.  bin:  6BL-0.7-1.00.
 tv: T. turgidum subsp. dicoccoides G-305-3M {11302}.
 ma: Xgpw-6B – 13.6 cM – PmG3M – 3.5 cM – Xuhw213-6B – 5.7 cM – Xedm149-6B {11302}.

PmU {11251}.  7AL {11251}.  dv:  UR206 {11251}.
 ma: Xwmc273-7A – 2.2 cM – PmU – 3.8 cM – Xpsp3003-7A {11251}.

PmU was transferred to, and was effective in, common wheat.

PmX [{11215]].  pmX {11215}.  2AL {11215}.
 bin: 2AL1-0.85-1.00.
 v: Xiaohongpi {11215}.
 ma: Xhbg327-2A – 0.6 cM – PmX/Xsts-bcd1231 – 8.9 cM – Xgpw4456-2A {11215}.

95. Reaction to Diuraphis noxia
DN1. bin:   7DS-0.36-0.73 {11225}. 
  Dn1. Add note: Tests of allelism indicated that Dn1, Dn2, Dn5, Dn6, and Dnx and four uncharacterized 
 lines were identical or closely linked {11225}.

  Dn4. Following the {863}. Add:  ‘, 1DS {11225}’.
 Add note: Dn4 and an uncharacterized gene in PI 151918 were allelic or tightly linked {11225}.

  Dn6.  7DS {0352, 18025}.  
 ma: Xgwm44-7D – 11.6 cM – Xgwm111-7D – 3.0 cM – Dn6 {11225}.

Dn10 {11211}.    7DL {11211}.   bin:  7DL-0.1-077.
 v: PI 682675 {11211}.  
 ma: Xcfd14-7D – 2.3 cM – Xgwm437-7D – 9.0 cM – Dn10 – 29.1 cM – Xwmc488-7D {11211}; 
  Xcfd14-7D – 3.6 cM – Xgwm437-7D – 11.3 cM – Dn10 – 35 cM – Xwmc488-7D {11211}; 
  Dn626580 – 2.0 cM – Dn2401 – 8.4 cM – Dn624151 {11211}.

Dn2401. bin: 7DS-0.37-0.61 {11211}.
  
Dn100695 {11226}. 7DS M19026}.   v:  IG 100695 {11226}.
 ma: Xgwm44-7D – 13.0 cM – Xcfd14-7D – 15.7 cM – Dn100695.

Dn626580 {11227}. 7DS {11227}.   v:  PI 626580 {11227}.
 ma: Xgwm473-7D – 3.2 cM – Xbarc214-7D – 1.8 cM – Dn626580 {11227}.
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96. Reaction to Eurygaster Integriceps
Sunn pest

Ei1 {11201}. 4BS {11201}.  bin:   4BS4-C-0.27.
 v:   IG139431 {11201}; IG139883 {11201}.
 ma:   IWB73001 – Ei1/BS00022785 – IWB9610 {11201}.

97. Reaction to Fusarium spp.
 
   97.1. Disease: Fusarium head scab, scab
Fhb1. Modify or add: 
 v2: Alsen Fhb5 {11071, 11237}; Carberry Fhb5 {11237}; ND744 Fhb5 {11237}; ND3085 
  Fhb5 {11237}; Sumai 5 Fhb2 Fhb5 {10314, 11237}.
 ma: Xgwm389-3B – 3.0 cM – Sr2/csr2 – 0.4 cM – Xgwm389-3B – 2.0 cM – Fhb1/UMN10/UMNv2

  (coupling) {11210}. Xgwm493-3B and Xgwm533-3B were confirmed as useful markers 
  {11237}.
 c: A pore-forming toxin-like gene product encodes a chimeric lectin with two agglutinin 
  domains and an ETX/MTXZ toxin domain {11205}.
  
Fhb5. Qfhs.ifa-5A {10076}. 
 v2: Modify or add: Alsen Fhb1 {11237}; Carberry Fhb1 {11237}; ND744 Fhb1 {11237}; 
  ND3085 Fhb1 {11237}; Sumai 5 Fhb1 Fhb2 {10314, 11237}.
 ma: Xgwm150-5A, Xgwm304-5A, and Xgwm595-5A confirmed as useful markers.

97.2. Disease: Crown rot
Three crosses involving EGA Wylie: Qcrs.cpi-5Ds (R2 = 0.31) and Qcrs.cpi-2DL (R2 = 0.221). Two additional QTL on 
chromosome 4BS were associated with plant height {11243}.

Nine NIL sets derived from three crosses of Australian wheat cultivars and T. spelta CSCR6: Qcrs.cpi was flanked by 
Xcfp1822-3B and Xgwm181-3B {11244}.

98.   Reaction to Heterodera avenae Woll., H. filipjeva (Madzhidov) Stelter, add: H. latipons Franklin
At end of section: 
For review {11309}.

99   Reaction to Magnaporthe grisea (Herbert) Barr Add: Syn. Pyricularia oryzae

99.1  Current Mg list.

99.2  Reaction to Magnaporthe oryzae.
Rmg8.  
Add note: Rmg8 also confers resistance to the wheat form of the pathogen. Its response is not sufficiently effective when 
present alone, but is enhanced in the presence of RmgGR119 {11263}.

AVR-Rmg8 was isolated and shown to be a small protein with a putative signal peptide. This protein was recognized by 
both Rmg8 and Rmg7 {11272}. 

RmgGR119 {11263}.  v:  GR119 {11263}.
RmgGR119 confers resistance to the wheat form of the pathogen and its response is enhanced in combination with Rmg8 
{11263}.

Add Note: Near-isogenic lines with the T2A–2NS translocation from Ae. ventricosa displayed reduced levels of spike 
blast, but there was little effect on seedling leaf blast response {11265}: v:  Milan; VPM1. 



80

A n n u a l  W h e a t  N e w s l e t t e r            V o l.  6 4.
100.  Reaction to Mayetiola destructor (Say)
H26. ma: Xrwgs-3D – 3.2 cM – H26/Xrwgs11-3D – 1.0 cM – Xrwgs12-3D {M11318}.

101. Reaction to Meloidogyne spp.
Rkn3. Reference {11264} added to reference {10801} for this gene.  

103. Reaction to Phaeosphaeria nodorum (E. Muller) Hedjaroude (anamorph: Stagonospora nodorum (Berk.) 
Castellani & E.G. Germano); Parastagonospora nodorum

Snn5 {11203}.  4BL {11203}.  bin:   4BL5-0.85-1.00.
 tv2: Lebsock Tsn1 Snn3-B1 {11203}.
 ma: Xbarc163/Xcfd22-4B – 13.3 cM – Snn5 – 2.8 cM – Xwmc349-4B {11203}.

snn5. tv2: PI 94749 {11203}.

Snn6 {11206}.  6AL {11206}.  v:   Opata 85 {11206}; RIL ITMI137 {11206}.

snn6. v: Synthetic W-7984 {11206}.
 ma: Flanked by XBE424987 and XBE403326 {11206}.

Snn7 {11292}. Sensitive to SnTox7.  2DL {11292}.
 bin: 2DL-9-0.75-1.00.
 s: CS(Timstein 2D) {11292}.
 v: Timstein {11292}.
 ma: Xcdf267-2D – 2.3 cM – Xgdm6-2D – 0.9 cM – Snn7/Xcfd44-2D – 1.8 cM – Xgwm349-2D – 
  11.3 cM – Xgwm311-2D {11292}.

106. Reaction to Puccinia graminis Pers.
Sr2. ma: Xgwm389-3B – 3.0 cM – Sr2/csr2 – 0.4 cM – Xgwm389-3B – 2.0 cM – Fhb1/UMN10/UMNv2

  (coupling) {11210}.
  
Sr5. ma: Flanked by Xbarc183-6D and wPt3879 {11232}.

SR13.  Revised listing.   
Sr13 {674}.  6AL {929}.  bin:   6AL-8
 ma: Xwmc59-6A – 5.7 cM – Sr13 {10607}; CD926040 – Sr13 – BE471213 {10777}.
 c: Sr13 was identified as a CC–NBS–LRR gene with three haplotypes in two specificities 
  {11217}.
    
Sr13a {674, 11217}. 
 i: Khapstein /9*LMPG {685, 11217}; Khapstein / 10*Marquis Sr7b {686}.
 v: Machete {10607}.
 v2:   Khapstein Sr7a Sr14 {674}.
 tv: Kronos PI 576168 {11217}; Langdon {11217}; Maier {11217}; Renville {11217}; ST464-C1 
  {10473}.
 tv2: Khapli Sr14 {674}.

Sr13b {11217}. tv: D99656 {11217}; Kofa PI 584336 {10777; 11217}; Medora PI496260 {10777, 11217}; 
  Sceptre {10777}.

Haplotypes of other germplasm previously listed are unknown.
 v2: French Peace Sr7a Sr9a {680}.
 tv2: Arrivato Sr8b Sr9e {10607}; ST464 Sr9e {10473}.



81

A n n u a l  W h e a t  N e w s l e t t e r            V o l.  6 4.
Unspecified allele. tv: PI534304 {11280}.
A resistance gene in ‘Khapstein / 9*LMPG’ and believed to be Sr13 was mapped in chromosome 6AL by Admassu et 
al. {10778}. However, the map location was more than 50 cM proximal to that reported in {10777}. It was resolved in 
{10779} that the resistance locus mapped in {10778} could not be SR13.

Sr21. v: CSSr21 {M10115}.
 madv:  CJ961291 – 0.02 cM – Sr21 – 0.04 cM – NLR pseudo-gene cluster {11315}; A diagnostic 
     marker was developed from the cloned gene {11315}.
 c: Sr21 is a CC–NBS–LRR gene of 4,872 bp; 44 diploid accessions with Sr21 were classified 
  as five haplotypes – i.e., Haplotype R1, MG582649, 28 accessions including DV92 (and 
  CSSr21); Hap R2, GenBank MG601519, six accessions; Hap R3, MG601520, one accession; 
  Hap R4, MG601521, six accessions; and Hap R5, MG601522, three accessions {11315}.

Sr22.   c: Sr22 has CC–NBS–LRR structure: NCBI LN883743 {11213}.

Sr25. v: Misr 1 (Oasis/Skauz//4*BCN/3/2*Pastor) {11260}.

Sr33. c: GenBank KF031291; 4,639 bp; protein CUM44200.1.

Sr35.
Add note: Sr35 was postulated in 21 accessions of T. monococcum subsp. monococcum {11288}.

Sr45. c: Sr45 has CC–NBS–LRR structure: NCBI LN883757 {11213}.

Sr46. bin: 2DS5-0.47-1.00.
 dv: Ae. tauschii var. meyeri AUS18913 {10538} = CIae 25 {11268}; Ae. tauschii TA1703 
  {11268}.
 ma: Xgwm210-2D – 3.9 cM – Sr46 – 5.6 cM – Xcfd36-2D – 0.3 cM – Xwmc111-2D {11268}.

Add note:
Sr46 was more effective at higher temperatures in laboratory tests {11268}.

Sr47. Modify: 2B = T2BL–2SL–2BL·2BS.
 tv: RWG35 {10872}; RWG36 {10872}; RWG37 {10872}.

Add note immediately following the ma: entry:
Further markers were used to identify the introgressions in RWG25, RWG26, and RWG27 {10872}. STS marker 
Xrwgs38 was diagnostic for the Sr47 segment in DAS35 and DAS36 {11319}.     
      
Sr50. v: T1DL1RS–DR.A1 {11316}.
 c: Sr50 is a CC–NBS–LRR gene homologous to barley Mla {11316}. GenBank KT725812,
  3,508 bp.

Sr60 {11208}.  5AmS {11208}.   dv2:  PI 306540 Sr21 SrTm4 SrTm5 {11208}.
 ma: Pinb-5AmS……GH724575/DK22976/CA5012332 – 0.25 cM – Sr60/LRRK123.1 – 0.19 cM – 
  CJ942731/CJ884584 {11208}; GH724575 – 1.56 cM – Sr60/LRRK123.1 – 0.52 cM – 
  FD475316 {11208}.

SrTm5 (11208}.  7AmL {M11208}.
 dv: T. monococcum subsp. monococcum PI 277131-2 {11208}.
 dv2: T. monococcum subsp. monococcum PI 306540 Sr21 Sr60 SrTm4 {11208}.
 ma: SrTm5/IWB25012/IWB44281/IWB405527/Sr22GMF/GMR – 0.8 cM – IWB6942 {11208}.

May be allelic with Sr22 {112308}.
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Sr10526 {11249}.  6DS {11249}.  v:   CItr 105026 {11249}.
 ma: IWB36391/IWB34477 – 2.9 cM – Sr15026 – 3.0 cM – IWA4000 {11249}; IWB36391 – 
  0.4 cM – IWB262 – 2.6 cM – Sr15026 – 1.3 cM – IWB49086 {11249}.

Sr150026 was detected with races QFCSC and TTTTF. When the same DH and RIL populations were tested with race 
TRTTF, there was evidence for complementary resistance genes on chromosomes 6DS and 6AS, one of which was 
Sr10526. When the populations were tested in the field in Kenya with Ug99 races QSr.abr-6AS.1 (R2 = 0.1–0.3) was 
detected. 
  
Add note at the end of the section: Consensus maps of many reported genes and QTL for stem rust resistance are pro-
vided in {11202}.

QTL:
‘Spark / Rialto’ DH population: Sr5 and Sr31 were derived from Rialto and QDr.sun-3BS (Xgwm1034-3B – BS00010945 
region and QSR.sun-5A (Xgwm445-5A – Xgwm205-5A region) were derived from Spark {11231}.

106.1. Designated genes for resistance to stripe rust 
Yr3a. After ‘1B {185, 184}’ add:, revised to 5BL {11235}. 2B.

Yr5. ma: Add: Accurate prediction of Yr5 was achieved with markers IWA4096, IWA 6121 and 
IWA7850 for which primer sequences are available in Cereals DB 11286}.

Yr10. v: Crest {11304}; 10 Chinese cultivars {11304}.
 ma: Yr10/Xsdauw79 – 0.2 cM – Xsdauw78 – 1.0 cM – Yr10CG – 2.1 cM – Xsdauw75 – 0.5 cM – 
  Xpsp3000-1B {11304}.
 c: AF149112 (Yr10CG) shown not to be the candidate gene {11304}.

Yr15. v: Add: Ochre {11240}.
 ma: Add: Xbarc8-1B – 0.26 cM – R11/R5 – 0.51 cM – Yr15 – 0.26 cM – Xgwm413-1B/R8 
  {11240}.
    
Yr17. YrHy1 {11308}, YrMm58 {11308}.
 v: Huaiyang 1 {11308}; Kochu {11267}; Mengmai 58 {11308}; Milan {11267}; Mutus 
  {11267}.

Add note at the end of section: Although Yr17 was reported as a seedling-effective gene {62} some researchers report 
problems in obtaining repeatable seedling responses and prefer to treat this gene as conferring adult-plant resistance 
{11221}.

Yr18. 
Add at end of section: Yr18 conferred seedling resistance to leaf rust when transformed into durum wheat {M10114}.

Yr24. v: Neimai 836 {11259}.

Yr29. v2: Add: Druchamp {11235}.

Yr34. Add: Syn. Yr48 {11266}.
 v: UC1110/PI610750 RIL#143 {11266}.
 ma: Xgwm291-5A – 0.5 cM – B1 – 1.5 cM – Yr34/Xgwm410.2-5A/Xcfa2149-5A/KASP_109/
  KASP_6988/etc. {11266}; Xgwm291-5A – 2.3 cM – B1 – 0.7 cM – Yr34/Xgwm410.2-5A
  /Xcfa2149-5A/KASP_109/KASP_6988/etc. {11266}.

Yr34 is <1 cM from the awn inhibitor B2 {11266}.

Yr36. v: Add: Shumai 1701 {11258}.
 tv: Add: T. turgidum subsp. dicoccum PI 415152 {M10058}.
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Add note: Although originally described as conferring high-temperature, adult-plant resistance, this gene confers partial 
resistance in both juvenile and adult plants at temperatures less than 18°C {11277}.

Yr46. v: Add: Kundan {M0848}.

Yr48. Add: Syn. Yr34 {11266}.
 v: UC1110/PI610750 RIL#143 {11266}.

Yr79 {11222}. 7BS {11222}.  bin:   7BL-0.40-0.45.
 v: PI 182103 {11222}; PI 679609, Avocet S / PI 679609 RIL#195 {11222}.
 ma: IWA220 – 2.9 cM – Yr79 – Xwmc335-7B – 0.9 cM – Xbarc72-7B – 1.7 cM – Xgwm297-7B – 
  1.6 cM – Xgwm333  {11222}.
Yr80 {11261}. Adult-plant resistance.  YrAW11 {11261}.
  3BL {11261}.  bin:   3BL2-C-0.22.    
 v: AUS27284 {11261}.
 ma: Xgwm3763B – 15.2 cM – KASP_5392/KASP_65624 – 3.0 cM – Yr80 – 4.9 cM – 
  KASP_53113 {11261}.

Yr81 {11262}. YrAW5 {11262}.  6AS {11262}
 v: AUS27430/AvS RIL#16 {11262}.
 v2: AUS27430 Yr18 {11262}.
 ma: Xgwm459-6A – 19.0 cM – KASP_3077 – 4.4 cM – Yr81 – 2.8 cM – KASP_79351 {11262} 
  
107.2. Temporarily designated gene for resistance to stripe rust
YrF {11218}. 2B {11218}, 2BS {11219}.
 v2: Francolin#1 Yr29 {11218, 11219}.
 ma: Xgwm374-2B – 2.0 cM – YrF – 1.8 cM – Xwmc474-2B {11219}.

YrHu {11229}. Derived from Psathyrostachys huashanica. 3AS {11229}.
 bin: 3AS4-0.45-1.00.
 v: H9020-17-25-6-4 {11229}.
 ma: Xcfd79-3A – 7.2 cM – YrHu – 0.7 cM – BG604577 {11229}.

GISH failed to detect foreign chromatin {11229}.

YrH62 {11303}.  1B {11303}.
 v: Line 03031-1-5 (ex CIMMYT) {11303}.
 ma: Xgwm273-1B – 3.7 cM – Ax-109871410/Ax-109472792/Ax109352427 – 0.3 cM – YrH62 
  –  0.8 cM – Ax-109862469 – 2.1 cM – Xbarc137-1B {11303}.

YrLk {11252}.  7BL {11252}.   
 v: Lankao 5 {11252}.
 ma: Xbrac267-7B – 4.4 cM – YrLk – 3.3 cM – Xwmc396-7B {11252}.

YrLM168a {11284}.  Adult-plant resistance.   6BL {11284}
 v: LM16a {11284}; LM16b {11284}.
 ma: Xwmc756-6B – 4.6 cM – YrLM168a – 4.6 cM – Xbarc146-6B {11284}.

LM168a and LM168b are derivatives of Milan {11284}.       
          
YrMY37 {11282}.  yrMY37 {11282}.   Recessive. 
 7BL {11282}  v:   Mianmai 37 {11282}.
 ma: Xwmc476-7B – 1.57 cM – Xgwm297-7B – 0.79 cM – YrMY37 – 0.38 cM – Xbarc267-7B
  {11282}. 
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YrMY41 {11271}.  1B {11271}.   v: Mianmai 41 
       {11271}.

A cross with AvS+Yr26 failed to segregate. Although claimed to be a possible allele of Yr24/Yr26, the gene identified is 
likely to be the same.

107.3. Stripe rust QTL
‘Avocet (S) / Kundan (R)’: Yr46 plus QYr.com-2AL flanked by 3064488_30:T>G (R2 = 0.05–0.09), QYr.cim-3DS flanked 
by 3021242 and 224356 (R2 = 0.04) and QYr.cim-5AS flanked by 3025355_10:T>C and 1067590 (R2 = 0.04–0.05) 
{11248}. 

‘Avocet S (S) / Napo 63 (R)’: Qyrnap.nwafu-2BS (11283}.   2BS {11283}.
 bin:  2BS-1-0.53.  ma:   Mapped to a 5.46 cM interval flanked by KASP markers 90K-AN34 and 
              90K-AN36; and by Xbarc55-2B and Xgwm374-2B {11283 }.

‘Avocet R (S) / Chilero’: Lr46/Yr29, QLr.cim-5DS/QYr.cim-5DS, QYr.cim.6BS and QYr.cim-7BL from Chilero, and QLR.
cim-1DL/QYr.cim-1DL from Avocet R {11306}.

‘Druchamp (R) / Michigan Amber (S)’: Eight QTL for high-temperature, adult-plant resistance: QTL in chromosomes 
1BL (nearest marker Xgwm131-1B), 2BL (IWA7583) and 5BL (2, IWA2558 and IWA6383) were stable across environ-
ments, whereas genes in chromosomes 1BL (IWA8581, probably Yr29), 1DS (IWA22668), 3AL (IWA6834), and 6BL 
(IWA6420) were not {11284}. In addition, three QTL for all-stage resistance were detected on chromosomes 5B (prob-
ably Yr3, IWA6271), 5DL (IWA8331), and 6BL (IWA3297).

‘Kariega / Avocet S’ DH population: Add to existing entry:
These locations were confirmed in a subsequent study; QYr.sgi-2B.1a was located within the wPt5556 – wPt6278 seg-
ment {11232}.

‘Mingxian (S) / P1057’ RIL population, and ‘Avocet S (S) / P10057’ and ‘Zhengmai 9023 (S) / P10057’ F2:F3 popula-
tions: Two strong QTL located in clustered QTL regions: Qlrlov.nwafu-2BS identified by IAW5377, IWA2674, IWA5830, 
and Qyrlov.nwafu-3BS identified by IWB57990 and IWB6491 {11279}.

‘Yaco S (R) / Mingxian 169 (R)’: Adult-plant resistance. Qyryac.nwafu-2BS located within a 1.3-cM region flanked by 
KASP markers BS00022657_51 and IACX6411.BobWhite_22503_605 within the 10.4 cM Xgwm148-2B – Xbarc55-2B 
region {11241}.

Add at end of section: Markers associated with many stripe rust resistance genes are summarized in {11254}.

108. Reaction to Puccinia triticina
108.1. Genes for resistance
Lr15. bin: 2DS1-0.33-0.47.
 ma: Xgwm4562-2D – 3.1 cM – Lr15 – 9.3 cM – Xgwm102-2D {11234}.

Lr16. v2: Francolin#1 Lr46 {11219}; Waxwing {11267}
 ma: Xwmc764-2B – 9.4 cM – Lr16 – 1.4 cM – Xwmc661-2B {11219}.

Lr21. ma: Add:  Lr21-mediated resistance requires expression of RAR1, SGT1, and HSP90 {11274}.

Lr22a. i: CH Campala Lr22a {11209}.
 v: Line 98B34-T4B {10467}.
 ma: Xgwm455-2D – 0.39 cM – Lr22a – 1.1 cM – Xgwm296-2D {11209}.
 c: GenBank KY064064; NBS–LRR structure encoding an intracellular immune receptor ho-
mologous to the Arabidopsis thaliana RPM1 protein {11209}.

Lr29. v: Add: Kundan {11248}.



85

A n n u a l  W h e a t  N e w s l e t t e r            V o l.  6 4.
Lr34. Add at end of section
Lr34 conferred seedling resistance to leaf rust when transformed into durum wheat {11314}.

Lr36. v: Add: CDC Bounty {11253}.

Lr39. Add: synonym LrT {11207}.
 v: ‘PBW114 / Ae. tauschii PAU14195 // 4*WH542’ backcross selections {11207}.
 dv: Ae. tauschii PAU14195 {11207}.
 ma: Xcau96-2D – 1.6 cM – LrT (Lr39) – 0.6 cM – Xbarc124-2D – 0.3 cM – Xte6-2D – IwT – 
  4.1 cM – Xgdm35-2D {11207}.

Lr61 {11224}.  LrAW2 {11223}.   6BS {11223}.
 tv: AUS 26579 {11224}; PI 244061 {11280}.
 tv2: AUS 26582 Lr79 {11224}.
 ma: sun682 – 0.7 cM – Lr61/sun683/sun684 – 0.2 cM – sunKASP_60 {11223}; sun682 – 0.6 cM –
  Lr61/sun684 – 0.6 cm – sunKASP_59 {11223}.
    
Lr67. c: GenBank: coding sequence KR604817.2, 1,545 bp; protein sequence ALL26331.2, 514 amino 
  acids.
  
Lr74. Add note:
‘Tc*3 / Caldwell’ population: a gene for adult-plant resistance derived from Caldwell was identified with closest marker 
Xcfb5006-3B; the ‘Tc*2 / Caldwell 24-1’ parent shared the same T allele at KASP marker IWB44132 as Spark and BT-
Schomburgk Selection {11281}.
  
Lr78 {11212}.  QLr.cdl.5D {11212}.   5DS {11212}.
 v: ‘Tc*3 / Toropi 4A212A’ {11212}.
 v2: Toropi (actual accession source not available) {11212}.
 ma: Lr70 – 5.6 cM – Xbarc130-5D – 1.8 cM – Xwmc233-5D ………Xcfd189-5D – 13.2 cM – 
  IWA2689 – 2.2 cM – Lr78 – 8.0 cM – Xcfa2104-5D {11212}.

According to Somers et al. (2004) Xbarc130 is in bin 5DS2-0.78-1.00 and Xcfd189 in in bin 5DS1-C-0.63.

Lr79 {11224}.  LrAW3 {11224}.  3BL {11224}. bin: 3BL-0.63-0.90.
 tv: 242/Bansi#149, C18.1 {11224}.
 tv2: AUS26582 Lr61 {11223, 11224}.
 ma: KASP_31457 – 8.1 cM – sun770 – 2.9 cM – Lr79 – 1.8 cM – sun786 {11224}.
Lr79 conferred resistance to Australian common wheat Pt races, but not to durum-specific Ethiopian and Californian 
races {11224}.
 
LrPI244061 {11280}.  2BS {11280}.   tv:   PI 244061 {11280}.
 ma: LrPI144061 – 11.5 cM – KASP_2BS_IWB6117 {11280}.
Add note: This gene may be Lr13 {11280}.
 
LrPI287263 {11280}.  6BL {11280}   tv:   PI 287263 {11280}.
 ma: LrPI287263 – 2.8 cM – KASP_6BL_IWB44753 – 2.8 cM – Xdupw217 {11280}.
  
LrPI209274 {11218}.  6BS {11280}.   tv:   PI 209274 {11280}.
 ma: KASP_6BS_IWB39456 – 3.7 cM – LrPI209274 – 1.0 cM – KASP_6BS_IWB6117 – 8.1 cM –
  Xdupw217-2B {11280}.
This gene may be Lr53 {11280}.
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108.3. QTL for reaction to P. triticina
‘Avocet / Kundan’ RIL population: Lr29 (flanked by 10902272 and 02414, R2 = 0.5–0.65), QLR.cim-2BL flanked by 
1237388 and 1081780_35C>T from Avocet and QLr.cim-2DS flanked by 1237388 and 1081780_35C>T from Kundan 
{11248}.

‘Avocet R (S) / Chilero’: Lr46/Yr29 and QLr.cim-5DS/QYr.cim-5DS from Chilero and QLR.cim-1DL/QYr.cim-1DL from 
Avocet R {11306}.

‘CI 13227 (R) / Lakin (MS)’ DH population: Adult-plant resistance conferred by QLR.hwwg-2DS (R2 = 0.11–0.26), 
QLr,hwwg-7BL (R2 = 0.08–0.19, likely Lr68) and QLr.hwwg-7AL from CI 13227, and QLr.hwwg-3BS from Lakin 
{11311}.

‘Ning7840 / Clark’ RIL population: QLr.hwwg-5AS from Ning 7840; QLr.hwwg-6AS from Clark, flanked by barc23-6A 
and IWA3321; Qlr.hwwg3BS.1 from Clark, flanked by IWA4654 and IWA1702, possibly Lr74; and QLr.hwwg-7DS/Lr34 
from Ning 7840 {11278}.

‘Thatcher*3/Americano 44d’ RIL population: QTL for adult-plant resistance identified on chromosomes 3AS (QLr.cdl-
3A), 3DS (QLr.cdl-3DS), and 6DS (QLr.cdl-6D); both the 3AS and 3DS QTL were required for expression of resistance 
{11296}.

Genotype lists: To Chinese cultivars: add reference {‘, 11310’}.

Add at end of section: See {18053} for historical review of leaf rust work in Canada.

109. Reaction to Pyrenophora tritici-repentis

109.1. Insensitivity to tanspot toxin (necrosis)

Tsn1. Insert at the end of the section, but before ‘A review…..’:  
Tsn–ToxA interaction has a major role in SNB development in both common and durum wheat whereas it has a vari-
able role in tanspot development in bread wheat and is not a significant factor for tanspot development in durum wheat 
{M18004}.

116. Reaction to Tilletia caries (D.C.)Tul., T. foetida (Wallr.) Liro, T. controversa 
Bt9.   6DL {11299}.   v: PI 554099 {11299}.

Bt10.   QCbt.spa-6D {M118098}.   v: PI 554118 {11299}.
 
Bt11.   3B {11297}.   
 ma: May be associated with Xbarc180, Xwmc623, Xwmc808, and Xgwm285 {11297}.

QTL: 
‘Carberry / AC Cadillac’: AC Cadillac contributed QTL QCbt.spa-6D (Bt10) on chromosome 6D (markers XwPt-
1695, XwPt-672044, and XwPt-5114). Carberry contributed QCbt.spa-1B (XwPt743523), QCbt.spa-4B (XwPt 744434-
Xwmc617), QCbt.spa-4D (XwPt-9747), QCbt.spa-5B (XtPt-3719), and QCbt.spa-7D (Xwmc273-7D) {11298}. 
At end of section: Additional QTL are listed in {18099}.
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