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perennial genera of the Triticeae. They have developed over 800 cytogenetic

stocks including addition, substitution, and deletion lines. The anchor kar-

yotypes, technical innovations, and associated cytogenetic stocks arutio0par

of the basic tool kit of every wheat geneticist. They have cytogenetically

characterized over six‐dozen wheat–alien introgression lines. The WGRC

has released 47 improved germplasm lines incorporating over 50 novel genes

against pathogens and pests; some genes have been deployed in agriculture.

The WGRC hosted over three‐dozen scientists especially from developing



In 1979, on his way to a cytogen etics pos ition at Kansas State Unive rsity,

whi ch is located in one of the largest wheat ‐ grow ing regions in the world, he

stopped to see Ernie Sears in Misso uri. His ad vice, ‘‘K ansas has a great

breeding pr ogram, but they ne ed basic geneti cs resear ch to co mplemen t it.’’

Of the current resear ch team, coauthor Rollie Sears joined as a wheat breeder

in 1980 to be replac ed by Alla n Fritz in 2000; John Raup p and Du ane Wilso n

joined as resear ch assi stants in 1980 and 1984, respect ively ; Stan Cox as a

USDA Research Genet icist in 1984 (to be replac ed by Gina Brown ‐ Guedir a

in 1997); an d Bernd Fr iebe a s a resear ch cytogene ticist in 1989.

A two‐pr ong ed w he at 

http://www.tigr.org/tdb/e2k1/tae1/


which Rosalind Morris (University of

http://www.ksu.edu/wgrc


http://www.ksu.edu/wgrc/Taxonomy/taxintro.html/
http://www.ksu.edu/wgrc/Taxonomy/taxintro.html/
http://www.singer.cgiar.org/
http://www.singer.cgiar.org/


Table I



Samples in the working collection are maintained at 40 �F (4 �C) and 25%

RH. Seed is stored in moisture‐proof, heat‐sealable pouches from the Kapac



Figure 1 The Triticum and Aegilops







hybridization provide further opportunities for molecular karyotyp-

ing (Rayburn and Gill, 1985, 1987



cytogenetic landmarks such as heterochromatin (Badaeva et al.



Table II



Ae. searsii 2x S



T. timopheevii subsp.

timopheevii

4x At



wheat species. They analyzed chromosome numbers and meiosis in wheat

species and hybrids, and were the first to establish the basic chromosome







KS89WGRC08 PI549276 ND7532/Chaupon

(Secale cereale)//

4�ND7532

Hessian fly resistance;

cell‐culture‐derived;

germplasm named

‘‘Hamlet’’ (2B or not

2B)

H21 T2BS�2RL Friebe et al., 1990a;

Sears et al., 1992a

KS89WGRC09 PI536992 Cell‐culture derived







KS95WGRC33 PI595379 KS93U69�3/TA2397

(





was sequenced a s a PCR ‐ bar61

http://wheat.pw.usda.gov/PhysicalMapping/




Table IV

Alien Transfers Derived From Triticum and Aegilops Species

Alien species Germplasm

Alien

target

gene(s) Description

Size of

alien

translocation

Size of

missing





provided durable resistance to stem rust for the last 50 years, was transferred
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are required for intergenomic transfers, as an example, from the R genome

of rye to the A or B genomes of wheat. A flow diagram of such manipulation

is presented in Fig. 3A and B. All Triticeae taxa have a basic chromosome

number of 1n ¼ 1x ¼ 7. Speciation in the Triticeae seems to have proceeded

in two steps. First, there is a reproductive isolation by virtue of hybrid

sterility or ecological preference even though the genomes are still relatively

undiV



Actually, 8 of the 11 intergenomic transfers are of rye origin. As discussed

earlier, WGRC14 and WGRC41 represent redeployment of rye genes from

6x to 4x wheat. WGRC8 contains the Robertsonian translocation chromo-

some T2BS�2RL with the 2RL of rye carrying Hessian fly resistance gene

H21 (Table III). This germplasm is late flowering and attempts have been

made to reduce the size of the rye segment by homologous recombina-

tion (Ferrahi, 2001). WGRC17–20 trace their origin to breeding material



Figure 3 (A) Genetic scheme for intergenomic transfers from alien species into wheat.

Production of disomic substitution and compensating translocation lines involves producing

an amphiploid containing wheat (ABD) and alien (A1) genomes (Step 1), followed by produc-











Amigo Gb2/Pm17

(allelic to

Pm8)

T1AL�1R#2S 1RS 1AS 0 I C þþ



ST‐1 Lr45 T2AS‐2R#3S�
2R#3L

1.71 mm 1.58 m



T
a
b
leV

I



Teewon Sr24/Lr24 T1BL�1BS‐3Ae#1L 0.50 in the

satellite of

1BS

I N — Friebe et al., 1996b;

Jiang et al.,

1994b; Sebesta

et al., 1995a; The

et al., 1992



A29‐13‐3 Wsm1 T4AL�4Ai#2S 4Ai#2S 4AS 0 HR N — Chen et al., 1998;

Liang et al.,

1979; Wang and

Liang, 1977;

Wang and

Zhang, 1996;

Wang et al.,

1977; Wells

et al., 1982

T4 Lr38 T3DL�3DS‐7Ai#2L 2.78 mm 0.67 mm

of 3DS

0.46 I N — Friebe et al., 1992d,

1993b;

Wienhues, 1960,

1966, 1967, 1971,

1973, 1979

T7 Lr38 T6DS�6DL‐7Ai#2L 4.19 mm 1.45 mm

of 6DL

0.32 I N —

T24 Lr38 T5AL�5AS‐7Ai#2L 4.20 mm 0.88 mm

of 5AS

0.35 I N —

T25 Lr38 T1DS�1DL‐7Ai#2L 2.55 mm 0.82 mm

of 1DL

0.59 I N —

T33 Lr38 T2AS�2AL‐7Ai#2L 2.42 mm 1.40 mm

of 2AL

0.62 I N —









that addressed problems of greater relevance in other regions (e.g., pow-

dery mildew and Fusarium head blight). For recurrent parents, researchers

generally used hard winter wheat cultivars or experimental lines adapted

to the central and southern Great Plains. However, two of the releases





Wheat Genetics and Genomic Resources Center (WGGRC). The WGGRC

will strive its best to serve the wheat genetics community in this new envi-

ronment. The WGGRC will promote and conduct collaborative research on
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