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Fruit crops by their nature present some 
technical diffi culties to the breeder. They are 
often large perennials with long juvenile period 
and expensive to maintain. In addition, most are 
highly heterozygous each has distinct quality 
requirements in relation to fruit size, texture, and 
fl avor. Although this is balanced by the ability to 
vegetatively propagate unique clones that are the 
basis of the fruit industry, breeders must be patient 
and optimistic because the creation and evalua-
tions of a few generations of new selections often 
take a professional lifetime. In addition, some 
characters, by their complex nature are diffi cult 
to incorporate and evaluate. In this workshop 
sponsored by the ASHS Fruit Breeding Working 
Group held at Austin Texas on 18 July 2004, four 
papers were presented that were concerned with 
individual aspects of breeding for traits that by 
their nature are intractable—diffi cult to manage, 
uneasily manipulated, and even perverse, unruly, 
and obstinate.

The fi rst paper by Paul Lyrene, University 
of Florida, discusses breeding for low chill 
blueberries and peaches for subtropical areas. 
Pushing adaptability to the limit results in 
unique problems of evaluation and requires 
coaxing the plant genotype to adapt to con-
ditions it has never been exposed to. Many 
different characteristics must be manipulated 

including chill requirements, photoperiod 
responses, disease and pest resistance, fruit 
chemistry, and growth patterns during a long 
growing season. Furthermore, the inheritance 
of the multiple traits required is complex. How-
ever, the rewards are great and far reaching. 
Lyrene reviews the extraordinary programs in 
Florida that have had repercussions throughout 
the subtropical world.

The paper of Christopher Owens, U.S. Dept. 
of Agriculture breeder at Cornell University, on 
breeding temperate fruit for improved freezing 
tolerance is the fl ip side of the adaptation coin. 
Here the problem is intense winter cold that 
results in plant damage and death to non-adapted 
genotypes. Cold tolerance involves many differ-
ent tissues and a complex series of physiological 
pathways from acclimation and deacclimation 
of fl ower buds, to freezing tolerance of dormant 
woody tissues. The variability of different years 
makes hardiness testing a long time program. Ow-
ens demonstrates how studies on the molecular 
regulation of cold acclimation in Arabidopsis 
can improve our understanding of the molecular 
regulation of cold acclimation.

In a number of tree and vine fruit crops 
the control of growth of scion growth can be 
achieved by using rootstocks, which involves 
the interaction of two or more plants brought 

together by a graft union. This graft combina-
tion affects vigor and productivity, disease 
resistance, and hardiness. Peter Cousins, U.S. 
Dept. of Agriculture grape rootstock breeder 
at Cornell University, reviews the unique 
challenges faced by the rootstock breeders as 
compared to breeders of scion cultivars. The 
escalation of traits required by the industry 
for clonal rootstocks and the unique testing 
phase exacerbates the intractability of rootstock 
improvement and makes this phase of fruit 
breeding a daunting challenge.

The last paper by John R. Clark, University 
of Arkansas, reviews the progress in attempt-
ing to redesign the blackberry to achieve erect 
thornless canes with primocane fruiting. The 
blackberry, a perennial with biennial canes, is 
a new domesticate composed of a complex in-
termixture of polyploid species. Improvement 
has been achieved as a result of the persistence 
and cooperation of a number of breeders, as 
they evaluated a huge number of crosses and 
thousands of seedlings. Their efforts have been 
hampered by the diffi culty of separating the 
negative traits associated with thornlessness. 
The demand for large well fl avored fruit has 
complicated the picture but persistence and 
ingenuity has changed the cultivar profi le for 
eastern blackberries.
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