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2nd Annual SolCAP Meeting

Mark your calendar for the next SolCAP project meeting.
The meeting will take place at the Plant and Animal Genome

Vl\l) onference, at the Town and Country Resort, in San
Diego CA. (Room location to be announced soon). It will be held
on January 9, 2010 from 8am to 10am.

iy
4,
T

‘“Tﬁ“"-ﬂr

Blueberry Lays! 9
Calendar 10
SoICAP

Solanaceae Coordinated
Agricultural Project

Project Headquarters
Michigan State University
A372 Plant and Soil Science
East Lansing, Michigan 48824

SolCAP Newsletter Editor:
Kelly Zarka

Phone:
517-355-0271 Ext. 1-111

E-mail: solcap@msu.edu
Web site: http://solcap.msu.edu

Dave D.0s Persp

Year 1: The foundation of SolCAP

It has been an exciting first year for the SolCAP team. Re-
search, education and extension activities in this first year are
laying a foundation for a successful project. At this time | want
to focus on the primary research objective of SolCAP which is to /
reduce the gap between genomics and breeding by providing
infrastructure to link allelic variation of SNPs in genes to valu-
able traits within the two most important vegetable crops in the Solanaceae: potato and
tomato. This involves 1) collection of standardized phenotypic data across multiple envi-
ronments, the development of extensive sequence data of expressed genes, 2) identification
of 1536 and 7600 SNP markers for tomato and potato, respectively, that are randomly dis-
tributed in the genome along with those associated with candidate genes for carbohydrate,
sugar and vitamin biosynthetic pathways, 3) use of centralized facilities for SNP genotyp-

ing germplasm panels, 4) addressing regional, individual program and emerging needs
through a small grants program and 5) an integrated, breeder  -focused resources for geno-
typic and phenotypic analysis by leveraging existing databases and resources at SGN and
MSU.

The germplasm panels that have been constructed through community input will be a re-
source for the tomato and potato communities. For example, the potato germplasm panel
is a core collection of lines represented by all US public breeding and genetics programs
that submitted advanced breeding lines and varieties as well as genetic stocks and a core
collection of wild Solanum species. The genetic stocks were submitted as potential parents
for mapping traits such as after -cooking darkening, internal heat necrosis, antioxidants,
and disease resistance as well as for SNP mapping. In addition, we have submissions from
Canada, Scotland, China, Poland and the International Potato Center (CIP). The ad-
vanced breeding lines and varieties include processing and table clones from the top 50
North American varieties, historical varieties and lines developed by the breeding pro-
gram that have economic traits of interest. The complete list of these lines can be found on
the SolCAP website ( www.solcap.msu.edu ). This core collection totals over 325 genotypes.
(continued on page 2)
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Furthermore, we are evaluating two mapping populations: a tetraploid russet type mapping population

(Premier x Rio Grande Russet) which is segregating for SOICAP core traits such as specific gravity (dry matter),
sucrose, glucose, vitamin C, as well as maturity, tuber shape and tuber number; a diploid mapping population
that will be used to map the SNPs.

Approximately 250 potato clones are being phenotyped from the core collection along with the russet mapping
population. We will collect standardized replicated phenotypic data across three environments over two years.

We have created a O0Ocooperators guidedé that emphasi zes
standardized and objective phenotypic data that can be linked to ontologies. For potato, phenotypic evaluation

of specific gravity, glucose and sucrose, chip color, skin type, shape, vine maturity, tuber number, tuber shape,
vitamin C, internal defects, bruising, anthocyanins and biotic resistances will be recorded. Additional traits
determined by breeding community will also be collected. All this phenotypic data will be made accessible

through the SolCAP and Solanaceae Genome Network (SGN) websites.

The SNP-based genetic map will be based upon the Illumina Infinium Il 7600 SNP array. All the SNPs to be

used by SolCAP were identified in candidate genes (400), ESTs from previous sequencing and Solexa -based se-
guencing of normalized cDNA pools through SolCAP. The Scottish Crops Research Institute (SCRI) contributed

384 SNPs to the array.

Before SolCAP is done, the community will have a uniform database of integrated mapped markers and 330
panel genotypes for potato and 200 progeny of the russet mapping population that is combined with the pheno-
typic data.

We will be able to conduct QTL analysis to identify
markers associated with key traits. Furthermore, the
database can be used for population analyses, to re-
solve population structure, association mapping,

study of historical relationships, hypothesis testing

for trait associations, parental selection, examine spe-
cies introgression and genetic relatedness. With suc-
cessful implementation of the core collection, we envi-
sion potential translational approaches: such as 1)
introgression from other populations (domesticated or
wild), 2) selection for coupling phase recombinants to
establish linkage blocks of favorable alleles, 3) popu-
lation development designed to maximize variation
with in market classes, 4) association approaches, and
5) whole genome approaches. Other translational
strategies should emerge as we move forward.
SolCAP will address regional, individual program and
emerging needs within the Solanaceae community through a small grants program (e.g. SNP genotyping of
mapping populations). This small grant program will be described in the near future.

Photo: Michigan State University Potato Breeding and Genetics
Program. Potato Field near Lake City, Michigan.

In summary, numerous outcomes for breeding are envisioned through SolCAP. We can expect a genome  -wide
set of markers and bioinformatic tools accessible by breeders. Breeders will be able to 1) access germplasm for
crossing based upon SNP polymorphism and linked QTL of interest, 2) design crosses complementary for QTL
and traits, and then use marker -assisted breeding in early generation selection, 3) have a better understanding
of the allelic variation influencing sugars and carbohydrates in tomato and potato, 4) design crosses to create
improved sugar and starch levels and starch quality, and also to manipulate and select variation within exist-

ing elite populations or introgress novel alleles from wild germplasm. In conclusion, the breeders will have a

more predictable and directed breeding effort for processing and fresh market traits for tomato and potato.
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PBGWORKS To Host A Workshop at PAG!

Join the staff of PBGworks at the upcoming PAG conference for an in
depth look at the benefits of working on PBGworks, being an eXtension
Communi t Yy of Practice, and mor e. S C plant Breeding & Genomics

McQueen, David Francis and Alex Stone will be demonstrating how Groups | Members | Blogs | Forums | Image galleries | Help
PBGworks can be used for CAP project management and as a publication

outlet to www.eXtension.org . The PBGworks workshop at PAG will be held Saturday January 9 from 6:00 to

8:00. The workshop will consist of approximately 45 minutes of presentations on PBG works use for project
management and eXtension publication followed by a break -out session to organize content groups and to set
the eXtension public launch timeline. Specifics regarding the room location will be forthcoming. For more in-
formation contact John at mcqueenj@hort.oregonstate.edu .

Want to learn more about how you, your lab group, your CAP or other related project can use the PBGworks
collaborative workspace? Need some hands -on training on the workspace? Have questions about PBGworks or
eXtension? John McQueen and Alex Stone can meet with you or your group anytime Friday - Sunday at PAG.
Contact John McQueen at mcqueenj@hort.oregonstate.edu to make an appointment.

—
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First SolICAP Workshops a Success!

Allen Van Deynze
SolCAP Co-Director

The first two SolCAP workshops were held this summer. On June 28 t, 70 researchers
attended the first workshop that was held in Sacramento, CA in conjunction with the 42 nd
Tomat oes Breeders®6 Roundtable meeting.

Tomato breeders engaged in discussions and lectures on Ultilizing Molecular Markers

in Tomato Breeding . Speakers Allen Van Deynze, Hamid Ashrafi and David Francis

lead the participants through topics that included marker technologies, quantitative trait

loci, marker -assisted selection and
effect of population structure in
marker analysis. Important input
was also obtained for priorities for
future workshop and needs for to-
mato breeders.
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Utilizing Molecular Markers in
Tomato Breeding

June, 28t 2009, Sacramento

. Similarly, 55 potato geneticists and
@ &

breeders attended a SolCAP work-
shop in Fredericton, Canada on Au-
gust 9t on Application of Genomics Resources to Potato Breeding in conjunction
with the 93 @ Potato Association of America meeting. There was lively discussion on appli-
cation of new technologies for marker discovery and application in potato, as well as de-
velopment of appropriate mapping populations in potato to best take advantage of genom-
ics. There was a strong sentiment that hands -on workshops for marker and database tools
would benefit the community. In the next four years, SolCAP will continue to hold com-
plementary workshops in conjunction with breeder meetings. Look for the announcements

in up coming newsletters.
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MSU scientist/SolCAP Co -Director helps map potato
genome; move will improve crop yield

Published: Sept. 24, 2009 (Michigan State University, MSU NEWS)

EAST LANSING, Mich. - It's been cultivated for at least 7,000 years and
spread from South America to grow on every continent except Antarctica.
Now the humble potato has had its genome sequenced.

"The potato is the most important vegetable worldwide," said Robin Buell, an
MSU associate professor of plant biology. She was part of the consortium that
released the first draft sequence of the potato genome. "This first draft that is
being released will help breeders improve yield, quality, disease resistance
and nutritional value."

The Potato Genome Sequencing Consortium, an international team of 39 sci-
entists from 14 countries, began work on the potato genome project in 2006.
The complete sequence is estimated to be 840 million base pairs, about one -
quarter the size of the human genome. The draft sequence, which covers 95
percent of potato genes, is available at http://www.potatogenome.net and will
be updated over the next six months.

C. Robin Buell

Potatoes are members of the Solanaceae family, as are tomatoes, pep- MSU Associate Professor
pers, eggplant, petunias and tobacco. Buell, along with Dave Douches,

an MSU crop and soil sciences professor, is leading a $5.4 million U.S. Department of Agriculture grant re-
search project to improve the quality, yield, drought tolerance and disease resistance of potatoes and tomatoes.
Known as the SolCAP project, the research aims to use emerging DNA sequence knowledge with basic research
data to improve tomato and potato varieties.

"The timing of the release of the potato draft sequence is nice for the SolCAP project,” Douches said. "We're
combining genetics and breeding, so having a draft of the genome will
help us find genetic markers for desirable traits in potatoes, which will
make breeding more precise."

Buell is determining which genes are expressed in specific potato plant
tissue to better understand the tuber's growth and development.

Buell's potato genome sequencing research is funded by the National
Science Foundation and was done in collaboration with Chris Town, of
the J. Craig Venter Institute, and Jiming Jiang, of the University of
Wisconsin. The research of Buell and Douches also is funded by the
Michigan Agricultural Experiment Station.

Fingerling potatoes from one of the A complete list of the scientists who worked on the potato genome is

genomic lines sequenced by re- available at http://www.potatogenome.net/index.php/Members.
searchers. Photo by Joseph Coombs,
Michigan State University. In 2007, more than 309 million tons of potatoes were produced around

the world. China is the top global potato market, consuming about 47.5
million tons of potatoes in 2005. Belarusians are the leaders when it comes to savoring spuds, each eating an
average of nearly 400 pounds of potatoes per year. The United States consumed slight more than 17 million
tons of potatoes in 2005, which makes it the world's fourth largest potato consumer. Each person in the United
States eats more than 119 pounds of potatoes per year.
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Another Record for US Potato Exports

DENVER fi (September 17, 2009) US potato and potato product exports reached a record $1.2 billion for

the July 2008 & June 2009 marketing year. The total quantity of exports was also a record at 1,238,176 met-
ric tons (MT) as reported by the US Department of Customs. The fresh weight equivalent of US exports was
53,844,308 hundredweight of fresh potatoes. The value of exports rose 8.65%, while the quantity increase
was 1.93%, reflecting the increased price of US potatoes and products during the past marketing year. US
potato exports have grown 55% over the past five marketing years and utilize over 15% of total US potato
production. Frozen potato exports account for 59% of the total and grew by 9.88% to $720 million. The quan-
tity increased 4.22% to reach 792,556 MT. The Asia/Pacific region accounts for 69% of the total frozen ex-
ports, led by Japan which increased 9.34% to 294,247 MT. China and Hong Kong is the second largest mar-
ket with combined exports of 89,268 MT, an increase of 14% over the previous marketing year. US exports to
the United States Potato Boardds (USPBG6s) target
of 31,829 MT. Exports to the Southeast Asian countries of the Philippines, Malaysia, Singapore, Thailand
and Indonesia all declined, as the high price of US products, and strengthening of the US dollar, led to
switches to product from New Zealand, Canada and the EU. Exports to Mexico were off 8.94%, as the puni-
tive tariff imposed by Mexico in response to the failure of the US to live up to its NAFTA obligations on Mexi-
can truck access led to a switch to Canadian product.

Exports of dehydrated potatoes suffered from the high price and short supply of dehy in the US this past
year. The total volume of dehy exports declined 5.33% to 84,269 MT, while the value was actually up 0.34%
to $132 million. Canada is now the largest market for dehy with exports up 9.33% to 23,957. Undoubtedly,
some of this product is transshipped to final destinations in Asia and Europe. Exports to Japan declined 28%
as that market contracted due to economic stagnation and movement to other types of snack products. Dehy
exports to Mexico, the third largest market, have stabilized at just under 13,000 MT.

Fresh potato exports were down 3.81% to 282,092 MT, but were up 14.43% in value to $154 million. Fresh
exports include both table -stock potatoes, as well as potatoes destined for processing in the importing coun-
try, mainly for chips, but also for frozen products in Canada. Exports to Canada increased 1.97% to 176,633
MT. US exports to Mexico are still restricted to the 26 kilometer border zone; however, Mexico is still the sec-
ond largest export market for fresh potatoes. Exports this past marketing year were impacted by the high
prices in the US, the devaluation of the Mexican peso and the economic problems in Mexico. The volume of
exports declined 19% to 45,986 MT, while the value actually rose 5.71% to $27 million.

Potato chip exports increased 2.79% to 62,493 MT, valued at $189 million. The leading market is Canada,
which increased 13.27% to 18,228 MT, followed by Japan up 42% to 15,771 MT. This increase in finished chip
exports to Japan also helps to explain the decline
in dehy. exports to this market. The difficult eco-
nomic situation in Mexico, as described above, also
led to a 37% decline in chip exports to 5,513 MT.

Seed potato exports were reported as being up 49%
to 16,766 MT, valued at $9.6 million. The largest
reported market for US seed potatoes is Mexico,
despite the fact that market is officially closed to

US seed potatoes. Exports of seed potatoes to Can-
ada were up 58% to 5,507 MT. Uruguay, one of the
USPBds target mar kets fo
to 1,341 MT.

By David Fairbourn, Manager, Industry Commu-
nications & Policy, United States Potato Board,
Denver, CO.

mar k
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US (CA):A flood of tomatoes expected

The 2009 California processing tomato production is forecasted at 13.5 million tons, 15 percent above 2008,
according to figures supplied by the National Agricultural Statistics Service of the U.S. Department of Agri-
culture.

The acreage, at 307,000 acres, increased 11
percent from a year earlier. The yield is fore-
cast to be 43.97 tons per acre, 4 percent above

|l ast yearodés 42.37 tons

The season got off to a good start due to dry
spring conditions. Crop progress benefited
from warm weather in July.

Al most all of the stat
ing tomatoes come from the Central Valley.

Californiads growers p
processing tomatoes grown in the United

G 5k A L

States. The California crop, which is made — et
into sauces or canned, was valued at $953 Commercial tomato harvest. Photo by Gene Miyao
million last year, according to the California University of California, Cooperative Extension

Tomat o Growerds Association.

Nationally, contracted tomato production is forecast at 14.1 million tons, up 16 percent from last year. An
increase of 11 percent in contracted harvested area is accompanied by a yield increase of 1.73 tons per acre.

In Ohio, harvest was 15 percent complete by mid -August. In Michigan, harvest began in early August and

the crop progressed well throughout the growing season, the NASS says. Fruit size was reported to be larger

than normal due to cool temperatures during June and Jul
in fair to good condition, says the report.

Source: centralvalleybusinesstimes.com Publication date: 9/14/2009

Journal Highlights :

Sim, S., Robbins, M., Chilcott, C., Zhu, T., Francis, D. Oligonucleotide array discovery of polymorphisms in
cultivated tomato ( Solanum lycopersicum L.) reveals patterns of SNP variation associated with breeding.
BMC Genomics October 2009, 10:466 Open Access: http://www.biomedcentral.com/content/pdf/1471 -2164-10-

466.pdf
Pajerowska -Mukhtar, K., Gebhardt, C. et.al. Single Nucleotide Polymorphisms in the Allene Oxide Synthase

2 Gene Are Associated With Field Resistance to Late Blight in Populations of Tetraploid Potato Cultivars
Genetics. 2009 March; 181(3): 1115 61127.

Barone, A., Matteo, A.D., Carputo, D., Frusciante, L. High  -Throughput Genomics Enhances Tomato Breed-
ing Efficiency. Current Genomics, Volume 10, Number 1, March 2009 , pp. 1 -9(9)

Hein, I., Birch, P.R.J., Danan, S., Lefebvre, V., Véronique, D., Achieng Odeny, D., Gebhardt, C., Trognitz, F.,
and Bryan, G. Progress in Mapping and Cloning Qualitative and Quantitative Resistance Against Phy-
tophthora infestans in Potato and Its Wild Relatives, Potato Research, Volume 52, Number 3 / August, 2009.

Mueller, L. et.al., A Snapshot of the Emerging Tomato Genome Sequence Plant Gen. March 2009 2:78  -92.
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USDA grant juices fruit quality research

Published: Oct. 06, 2009  (Michigan State University, MSU
NEWS)

EAST LANSING, Mich. #A Hungry to make fruit better for longer,
Michigan State University scientists will lead a four  -year, $14.4 mil-
lion grant -funded research project. The grant is the largest ever
awarded by the U.S. Department o
Research Initiative since its inception in 2007.

Michigan Agricultural Experiment Station scientist Amy lezzoni
heads the RosBREED project, aiming to combine emerging DNA
sequence and research findings to improve the quality of apples,
peaches, cherries and strawberries 8 key species in the globally im-
portant botanical family Rosaceae.

Photo by Kurt Stepnitz

The project involves scientists from 11 U.S. institutions, including several land -grant universities such as MSU,
Washington State University and University of Minnesota; USDA labs; and six international partners from the
Netherlands, South Africa, New Zealand, Chile, France and the United Kingdom.

Selective breeding has led to the improvement of most rosaceous species during the last 6,000 years, scientists

say, making todayds varieties bigger and juicier than

but producers remain under pressure from international competition, costs, pests and disease.

0This is a watershed year for Rosaceae with the peach

said. o0Yet a huge gap -bmsedisfdrnsatiob is araly apmiedttolimpove PlahAbreeding for
the development of new fruit cultivars. These crops provide vital contributions to human health and well -being,
and the associated production and processing industries collectively make up the economic backbone of many
U.S. rural communities. o

Ol maginerulspratasty appl es, sweet peaches that dondt
consistently available from your local grocery store, said Cameron Peace, Washington State University horticul-

turistand RosBREEDco -di rect or. O0These are the kinds of fruit
we can help develop using new genetics and genomics

0This is the sort of project we have |l ong dreamed abo

dent and RosBREED stakehol der advisory panel member.
sources to make a real difference. The top researchers in the United States and abroad have come together with

industry stakeholders to | everage feder al dol Il ars and

The project is part of the USDASds National I nstitute
multi -institutional collaborative projects. RosBREED follows earlier genomic, genetic and breeding programs
focused on rice, wheat, barley, conifers, potatoes and tomatoes.

ORoOsBREED is rooted in our vision that the common anc
nessed to |l everage knowledge and resources across com

similarities among the genomes of three fruit -bearing species of Rosaceaed Malus (apple), Prunus (peach and
cherry) and Fragaria (strawberry) to develop practical applications. Collectively, these three lineages represent
the majority of the fruits produced and consumed in

lezzoni will work with MSU colleague Cholani Weebadde, who will lead RosBREED extension and outreach ac-
tivities. The project team will offer workshops and practical training for plant breeders and create online net-
working resources for plant breeders, industry professionals, extension specialists and practitioners.
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Home Gardeners and Organic Growers of Potatoes
and Tomatoes Hit Hard by Late Blight this Year

Dr. William Kirk
Plant Pathology Department
Michigan State University

This year the disease known as late blight has affected many tomato and potato crops throughout the north-
ern states. The disease is thought to have started in tomato transplants. Once the disease has taken hold of
the plant there is very little that can be done to halt its progress to other plants other than destruction of the
affected plants. Unaffected plants can be protected with fungicides.

Home gardeners, organic and small growers were particularly badly
affected. An uncommon strain appeared on both tomatoes and potatoes.
The strain is similar to US -14 (the established strain in most of the US
is US-8). The disease is normally managed by preventing survival of its
over-wintering stages in potato tubers by crop management, waste po-
tato management and use of herbicides in rotational crops followed by
regular applications of fungicides. Such management restricts epidemic
development and usually excludes the disease from urban and rural ar-
eas.

Growers may be asking "Did | do something wrong and what can | learn
from this to become a better manager/grower?" Fungicides are available

Late blight lesion on a potato leaf. Photo:

but that does little to help organic tomato and potato producers as they Michigan State University Potato Breeding
have very little other than cultivar resistance to rely on, and little is and Genetics Program.
known about this resistance with this new strain of late blight. In to-

mato it appears that a combination of the ph2 and ph3 resistance genes remain effective.

Late blight has caused considerable loss to growers in areas
where the disease is uncommon, and to home gardeners. Dam-
age to tomatoes increased as the season progressed and put
commercial potato producers at increased risk resulting in an
increase in the application of crop protection products. Base -
maintenance for potato late blight control for commercial grow-
ers would normally be about $100/A/season, but in 2009 this
cost rose by about 50% due to increased frequency of applica-
tions and more use of expensive late blight containment fungi-
cides. This is effectively an increase of about $2 million. In ad-
dition, growers have to protect tubers going into long -term
storage with disinfectant -type products.

The SolCAP partnering universities have various websites
with more information on the late blight infection. At Michigan
State University the Department of Plant Pathology runs a
website that addresses the risk of this disease. It describes
measures for controlling initial sources of the pathogen and for
controlling the disease should it appear during the season
(www.lateblight.org ). Dr. Meg McGrath, a vegetable patholo-
gist at Cornell University has several informational sites

which can be accessed through
http://www.hort.cornell.edu/lateblight . Ohio State University
has an article and fact sheets on the topic accessible at http://extension.osu.edu/~news/story.php?id=5263

Late blight infected tomatoes. Photo credit:
Michigan State University, Dr. William Kirk
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Blueberry Potato Chips??7??

Both Chinese and Americans can easily agree that our
ent until | came across the flavors that Frito Lay markets in China. Apparently, the traditional Sour

Cream and Onion, Cheddar and Barbeque flavors popular in the U.S. were taste tested in China and did

not go over very well. So to reach the nearly $200 billion fast food and processed food market in China,

Frito Lay researched and now sells flavors that appeal to the Chinese taste palate. Among the flavors

being sold are Lays Natural and Cool Blueberry, Lays Natural and Warm Mango, Lays Cherry Tomato

and Natural and Warm Lychee flavor. Sold only in China, these flavors are not available in the U.S.
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Tornado Potato Taking Boardwalks By Storm

There are few things more appealing than french fries  fi unless you count food
on a stick. Combine the two, and you get the artery -clogging, mouth -watering
Tornado Potato that is the hit of state fairs nationwide. The spiral -cut potatoes
are skewered and deep fried, their rings cascading down the length of the stick.

"One of the beauties of them: The way that they're cut, they actually stick to

the stick that they're on, so you can pull a piece off at a time," Richard Crossley,
co-owner of Tornado Fries on the boardwalk in Wildwood, N.J., tells Robert
Siegel. "So, you can take your time munching on them."

The delectable dish had to cross oceans before making its way to the Wildwood
boardwalk. Two years ago, a picture of one from South Korea began circulating
on the Internet and sparked the imagination of fried  -food fans everywhere.
Crossley says he loved the concept and the visual; his love for potatoes also
helped, he says."But the idea for me was to franchise it, and we've already had
a lot of interest in that," he says. "l expect to have stores all over South Jersey on the boardwalks next sum-
mer based on the success that we've had so far."

The Tornado Potato's one drawback: It can be shared easily."One person can hold the stick and multiple peo-
ple can actually pull pieces off if they like," Crossley says. He says his establishment sells two sizes of the
spiral -cooked potato: 18 inches and 26 inches. One of the problems of the larger size, he says, is that the
stick sometimes bends under the weight of the potato. That, of course, does little to deter customers.

"People love that, obviously, because people like things on a stick," Crossley says. "The bigger the stick, the
more impressive it is."

NPR OAlIl things consideredo6 July 8, 2009



