New Zealand Journal of Crop and Horticultural Science, 2001, Vol. 29: 239-246
$7.00 © The Royal Society of New Zealand 2001

0014-0671/01/2904-0239

239

Hordeum vulgare x H. bulbosum tetraploid hybrid
provides useful agronomic introgression lines for breeders
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Abstract A sterile hybrid between barley and
Hordeum bulbosum L. that showed regular chromo-
some pairing at meiotic metaphase was treated with
colchicine to induce polyploidy to restore fertility.
Selfed diploid progenies of this hybrid were screened
for resistance to leaf rust and powdery mildew and
the presence of other H. bulbosum-like characters.
A combination of fluorescent in situ hybridisation
(FISH) and genomic in situ hybridisation (GISH)
was used to identify and characterise introgressed
chromosome segments of H. bulbosum chromatin
and to locate them to specific barley chromosomes.
The size of introgression segments varied consider-
ably between different plants, This material provides
valuable new germplasm for breeding disease resist-
ant barley.
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INTRODUCTION

There are three gene pools of cultivated barley,
Hordeum vulgare L., based on several criteria incl-
uding ease of interspecific hybridisations and
molecular and cytogenetic analyses. The primary
gene pool comprises cultivated barley and H. vulgare
ssp. spontaneum, the secondary gene pool consists
of H. bulbosum L., and the tertiary gene pool incl-
udes the remaining 30 Hordeum species (Bothmer
et al. 1995). Most efforts to improve the disease
resistance of H. vulgare have concentrated on intra-
specific H. vulgare crosses or hybridisations between
cultivated barley and H. vulgare ssp. spontaneum
(Lehmann 1991; Nevo 1992; Eglinton et al. 1999).
However, successful introgression of useful genes
from H. bulbosum into H. vulgare has recently been
achieved mainly through the use of backcrossing
partially fertile VBB triploid hybrids (H. vuigare (2n
=14) x H. bulbosum (2n = 28)) to H. vulgare, where
V and B represent the genome constitution of H.
vulgare and H. bulbosum, respectively (Xu & Kasha
1992; Pickering et al. 1994, 2000a). There have also
been reports of putative disease-resistant recom-
binants obtained from selfs of tetraploid hybrids
(either BBVV or VVBB) or their backcrosses to H.
vulgare (Pohler & Szigat 1982), but full chara-
cterisation of these recombinants has rarely been
published (Michel 1995; Pickering et al. 1995).
Furthermore, recombinant progeny do not seem to
be obtained in high frequencies from tetraploid
hybrids (Lange & Jochemsen 1976). However, it is
far easier to obtain progeny from the tetraploid
hybrids simply by selfing rather than using the lab-
orious backcross procedure adopted for the triploid
VBB hybrids where seed sets are very low (Pickering
et al. 1994). Hence, the selection of suitable tetra-
ploid hybrids from which recombinant progeny
could reliably be obtained, would greatly improve
the efficiency of gene introgression and exploitation
in breeding programmes. In this paper, we report
the development of such a tetraploid hybrid and
the characterisation of agronomically useful
recombinant selfed progeny from the hybrid using
in situ hybridisation and pathological testing.






