
Tomato Genetics Stock Center: 

reported on the introduction into tomato of for- 
eign DNA determining herbicide tolerance, toxi- 
city to insects, and virus resistance (Rick and 
Yoder, 1988). But the primary virtue of tomato 
for both classical and molecular genetics is the 
availability of mutants and exotic material from 
the TGSC collection. 

The monogenic mutant stocks currently 
receive the most attention from molecular biolo- 
gists. For example, there is considerable interest 
in isolating those genes which have a role in 
plant development. The TGSC collection is 
replete with such developmental mutants. 
Genes affecting seed germination; gamete 
development; flower formation; leaf shape; 
growth habit; anthocyanin distribution; fruit 
maturation and pigmentation; hormonal regula- 
tion of germination, growth, and stomata1 
behavior; and plastid development are some of 
the developmental loci being examined at the 
molecular level. An examination of additional 
tomato mutants with altered response to growth 
regulators will provide an avenue to define hor- 
monal responses in plants. A basic question in 
plant pathology is how a plant resists pathogen 
invasion. Stocks containing dominant, mono- 
genic resistances will be increasingly in demand 
to address these issues. Progress has already 

Figure 3. Comparison of two genotypes of tomato 
subjected to verticillium wilt, a major fungus-caused 
disease of tomatoes in California. The genotype in 
the background possesses resistance derived from the 
wild form of tomato, Lycopersicon esculennzm var. 
cerasiforme. 

Ngure 4. The tools of biotechnology are being 
profitably applied to tomato. Its amenability to genetic 
analysis, its relatively small genome size, its ability to be 
manipulated in cell culture, and its susceptibility to 
gene transformation make tomato a particularly 
attractive system for molecular biologists. Illustrated 
here is a gel prepared in the determination of the 
nucleotide sequence of a portion of the DNA in the 
tomato genome. 

been reported in delimiting the DNA of major 
genes for resistance to tobacco mosaic virus 
(TMV) and nematode resistance by closely 
linked RFLP markers - an important step in the 
direction of isolating and cloning the pertinent 
DNA. Also, with the advent of improved cloning 
technologies, mutants with altered responses to 
water and mineral potential in the soil will be a 
reality. Mutants with modified biosynthesis of 
secondary metabolites will be commercially 
valuable if the responsible genes can be cloned 
and expressed in bacteria. 

The molecular exploitation of monogenic 
traits from the wild germplasm material can also 
be expected to increase with further analysis of 
the exotic material. For example, Mau et al. 
(1986) used Lycopersicon peruvianum as a 
genetic source to clone and characterize a self- 
incompatibility system. A major gene deter- 
mining day-length control of flowering has been 
introgressed from Solanum lycopersicoides to L. 
esculentum (Rick et al., 1989). Lycopersicon- 
Solanum intergeneric hybrids also offer oppor- 
tunities to improve drought, salinity, and cold 
tolerance (Rick, 1988). Other single-gene traits 
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present in exotic wild species, such as arthropod 
and virus resistances, will also be evaluated using 
molecular methods. 

The availability of species accessions has 
already provided the genetic diversity necessary 
to permit extensive gene mapping with isozyme 
and RFLP markers (Bernatzky and Tanksley, 
1986). Isozyme markers have now been mapped 
on every tomato chromosome. Enough chromo- 
somes are sufficiently stategically marked to 
permit accurate mapping in nearly every part of 
the genome. In three laboratories, cDNA 
libraries have been established via restriction 
enzyme analysis and the resulting markers have 
been mapped. Osborn et al. (1987) mapped 
approximately 150 such markers to produce a 
map already being used to advantage to analyze 
soluble solids content of the fruit and other 
important quantitative economic characters. 
The available variability in the TGSC collections 
for other polygenic traits such as complex resis- 
tance to insects and tolerance to abiotic stresses 
such as heat, cold, drought, waterlogging, and 
high salinity will be ideal material for such stud- 
ies (Rick, 1974). Additionally, differential 
nucleic acid hybridization makes it possible, in 
principle, to isolate genes which are uniquely ex- 
pressed during periods of abiotic stress. Acces- 

Fig- 5. Mature plant of Lycopersicon chilense 
bearing flowers and fruit and growing in bottomland 
near Sama Grande (Depto. Tacna) in southern Ped. 
It apparently differs from Lycopersicon pennellii in its 
mechanism of drought resistance. 

Figure 4. Comparison of two genotypes of tomato 
subjected to tobacco mosaic vim. The disease caused 
by this virus is a major problem for California tomato 
cultivation. Resistanoe to the virus possessed by the 
genotype on the right was derived from the wild species 
Lycopmkon p v i a n u m ,  native to South America. 

sions collected from carefully documented habi- 
tats will be increasingly utilized in these studies. 
It also seems likely that the tomato will eventu- 
ally be useful for examining the molecular basis 
of hybrid vigor. With improved technology, it is 
anticipated that the extensive species collections 
will be ideal for molecular evolution studies. 

Other areas of research that have benefitted 
from the use of TGSC stocks are: transmission 
genetics, lethality, gamete competition, physio- 
logical and developmental genetics, linkage and 
recombination, spontaneous and induced muta- 
tion, modifications of mating systems, and para- 
sexual hybridization. 

Objectives of this Study 

The objectives of this report are to outline 
an appropriate management structure, identlfy 
stable long-term funding, and define optimum 
facilities for the TGSC at UC Davis. The pro- 
posed organizational and administrative struc- 
ture has been developed to endow the TGSC 
with the capacity for viable long-term service, 
progressive research, and other essential educa- 
tional contributions. 
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The Tomato Genetics Stoek Center 

The TGSC maintains living material rele- 
vant to genetic research and improvement of 
tomato and is an integral part of the network of 
the United States National Plant Germplasm 
System (NPGS) (Fig. 7). The TGSC has primary 
curatorial responsibility for wild species, 
monogenic stocks, and miscellaneous genic and 
chromosomal stocks. The Regional Plant Intro- 
duction Station (RPIS) of the NPGS at Geneva, 
NY has primary responsibility for landraces, old 
cultivars, and breeding lines of cultivated 
tomato. The National Seed Storage Laboratory 
maintains in long-term storage seed of the mate- 
rials in the active collections of the TGSC and 
RPIS-Geneva, but does not make routine distri- 
butions to users. In addition, many breeders and 
geneticists have private collections of tomato 
genetic resources. 

There is a long-standing (perhaps the 
longest in the country) record of tomato genetics 
research and improvement at UC Davis and in 
nearby private firms. In terms of budget and 
allocation of staff, the Agricultural Experiment 
Station at Davis makes the largest commitment 
of any organization to tomato genetics, breeding, 
physiology, and postharvest biology. Fully 62% 
of the TGSC collection of monogenic stocks (see 
Fig. 2) were developed by researchers at UC 
Davis. The University and private companies 
combine to produce in this geographic area the 
greatest concentration of tomato geneticists and 
breeders in the world. The ready availability of 
this expertise further emphasizes that Davis is 
the logical site for continued location of the 
TGSC. The history of maintenance of Lycoper- 
h n  genetic and specks stocks by other groups 
in the country is replete with problems. Coping 
with the myriad difliculties of proper mainte- 
nance and the complex attri'butes of the stocks 
and wild accessions requires a commitment and 
expertise that continues to be available at Davis. 

Davis is at the center of the largest tomato 
growing area in the world. In 1987, approxi- 
mately 41% of the world's processing tomatoes 
were grown in California and about 57% of that 
(23% of the world's processing tomatoes) were 

grown in eight counties within an €@-mile radius 
of Davis. The Meditemm-tvoe climate of 
the area is ideal for tomato growhg. The area 
has few disease and insect problems and a long 
growing season. A combination of the timing of 
the natural precipitation patterns with available 
irrigation contri'butes to the area's suitability. 
Thus, there is more than historical reason for 
UC Davis to continue to be the most suitable site 
for the TGSC. 

The TGSC is directed by its originator, 
Charles M. Rick, Emeritus Professor in the 
Department of Vegetable Crops, University of 
California, Davis. Oface space, laboratory, 
greenhouse, and field facilities, and administra- 
tive activities for the TGSC have been provided 
by the Vegetable Crops Department. The 1986- 
87 year's expenditures of $85,900 were dexived 
primarily from the Department of Vegetable 
Crops (46%), the US Department of Agriculture 
(37%), an industry grant (9%), and the Univer- 
sity of California Genetic Resources Conserva- 
tion Program (UC GRCP) (8%). Funds for 
1987-88 were similqly derived. 

Brief History 

Activities. The TGSC evolved as a result of the 
research of Charles M. Rick in the Department 
of Vegetable Crops at the University of Califor- 
nia, Davis. The monogenic stocks and miscella- 
neous stocks were established by his qtogenetic 
investigations which led to a large number of 
haploids, sterile diploid mutants, trisomics, and 
autotetmploids. This research subsequently led 
to linkage mapping, which generated a large 
array of additional mutants, linkage testers, and 
other stocks in which various markers were 
combined. In addition to collecting spontaneous 
mutants, genetic variants were generated from 
chemical mutagens and fast neutron bombard- 
ment. Approximately 43% of the collection 
were derived from acquisitions from other 
research centers in the United States and other 
countries (Table 3), including certain x-ray- 
induced mutants and other valuable stocks. 

The accessions of wild taxa related to 
tomato trace largely to C. M. Rick's field activi- 
ties. His first trip to South America, where the 
























