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The Deletion Stocks of Common Wheat
T. R. Endo and B. S. Gill

Chromosomal breaks occurred in the progeny of a common wheat (Triticum aes-
tivum L. em Thell; 2n = 6x = 42, genome formula AABBDD) cultivar Chinese Spring
with a monosomic addition of an alien chromosome from Aegilops cylindrica Host
(2n = 4x = 28, CCDD) or A. truncialis L. (2n = 4x = 28, UUCC) or a chromosomal
segment from A. speltoides Tausch (2n = 2x = 14, SS). We identified 436 deletions
by C-banding. The deletion chromosomes were transmitted stably to the offspring.
We selected deletlon homozygotes in the progeny of the deletion heterozygotes
and established homozygous lines for about 80% of the deletions. We falled to
establish homozygous lines for most of the deletions In the short arm of chromo-
some 2A and for all deletions in the short arm of chromosome 4B, because plants
homozygous for these deletions were sterile. We could not obtain any homozygotes
for larger deletlons In the long arms of chromosomes 4A, 5A, 5B, and §D. The
deletion stocks showed variations in morphological, physiological, and biochemi-
cal traits, depending on the size of their chromosomal deficiency, and are powerful

tools for physical mapping of wheat chromosomes.

The aneuploid stocks developed in a com-
mon wheat cultivar Chinese Spring are a
powerful tool for genetic and breeding
studies of wheat (Sears 1954, 1966; Sears
and Sears 1978). These stocks are im-
mensely useful for localization of genes on
chromosomes and chromosomes arms
(McIntosh 1988). Endo (1988) reported a
unique genetic system for the systematic
production of even more powerful novel
aneuploid stocks, namely, deletion stocks
with various sized terminal deletions in in-
dividual chromosome arms, useful for sub-
arm localization of genes. When a certain
chromosome from Aegilops cylindrica is
present in Chinese Spring in the monoso-
mic condition, chromosomal breaks occur
in the gametes that lack the A. cylindrica
chromosome and generate various chro-
mosome aberrations, including deletions.
The broken chromosome ends, if not
fused to other broken ends, are stabilized
by the rapid gain of telomere structure
(Werner et al. 1992b). Such deletions in
plants without the A. cylindrica chromo-
some are transmitted regularly to the off-
spring.

Isolation of deletion lines was conduct-
ed in the progeny of the A. cylindrica ad-
dition line by eliminating aberrations oth-
er than simple terminal deficiencies. Also,
an alien chromosome from A. triuncialis L.

and a chromosome fragment from A. spel-
toides were found recently to induce chro-
mosome mutations in Chinese Spring in
the same manner as the A. cylindrica chro-
mosome ( Endo, unpublished data). A pre-
liminary attempt was made to isolate de-
letions in the progeny of wheats with mono-
somes of these chromosomes. In this arti-
cle, we report the details of the produc-
tion and the general features of deletion
stocks of Chinese Spring.

Materials and Methods

Wheat Stocks

We used two alien monosomic addition
lines and one alien translocation line of
Chinese Spring to induce deletions. One
alien addition line had an A. cylindrica
chromosome (Endo 1988). This alien chro-
mosome is homoeologous to the group 2
chromosomes (Gill KS, unpublished data).
The other alien addition had an A. triunci-
alis chromosome, which has a satellite
and is different from the A. triuncialis chro-
mosome reported previously by Endo
(1978). The alien translocation line had a
modified wheat chromosome 2B with a
small chromosomal segment from A. spel-
toides translocated to the end of the long
arm (described as T2BS-2BL-2SL hereal-
ter). This translocation chromosome car-
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