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REPORT TO THE W-6 TECHNICAL COMMITTEE
From
Harold E. Bockelman, Curator
National Small Grains Collection
Aberdeen, Idaho
June, 2008

The National Small Grains Collection (NSGC) presently holds 133,796 accessions of the
small grains (wheat, barley, oat, rye, triticale, rice, and related wild species). NSGC now
includes the barley (GSHO) and wheat (GSTR) genetic stock collections. Recent
additions to NSGC include rice cultivars from Japan, weedy red rice from Arkansas,
synthetic wheats from CIMMYT, breeding lines from the late U. of Idaho wheat breeder
Warren Pope, landrace barleys and wheats from Tajikistan, and wild wheats from
Turkey. Mapping populations developed in the Wheat Coordinated Agricultural Project
(CAP) are being added to GSTR.

NSGC distributed more than 30,000 accession samples in 658 separate requests in the
past 12 months. More than one-third of the distributions were to foreign scientists.

NSGC contributed more than 5,000 wheat accessions in the first seed shipment to the
Svalbard Global Seed Vault. Dr. Mike Bonman appeared in the 60-minutes segment on
the opening of the vault. Local television and radio media also ran stories on Svalbard
and NSGC.

We have been using the Foss GrainCheck 2312 instrument to more quickly and
accurately measure seed weights and colors in the wheat collection. The instrument
counts and weighs seeds to quickly determine 1000-kernel weight. Most importantly it
utilizes a sensitive RGB camera to accurately determine seed color, which removes the
subjective nature of color classification by the human eye.
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CALIFORNIA ANNUAL REPORT TO THE W-6 TECHNICAL COMMITTEE
FOR DISTRIBUTION YEAR 2007

by Dan E. Parfitt June 18, 2008

344 requests for plant introductions from California users were filled by the Regional Plant
Introduction Stations in 2007. Figure 1 shows the usage of germplasm in California from the National Plant
Germplasm System expressed by the number of requests for California from 1993 to the present. The request
level for this year was about average for recent years and a bit greater than last year. Since 1996, there has
been a steady increase in the request number.

Collection of germplasm
information: The collection
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purposes. A summary of the replies is provided below to show the nature of germplasm use.

The Viticulture Department at UC Davis continues to maintain grape collections for teaching and
research. Plant Science fruit and nut germplasm collections continue to be maintained, but there is no formal
mechanism for ensuring their continued protection. As noted in last year’s report there is no one looking
after departmental cherry or apricot collections. Some of the apricot materials have been removed. The
Department of Botany and Plant Science at UC Riverside maintains several collections of Citrus germplasm
for cultivar evaluation and disease related research, as well as collections of avocado, cherimoya, and
persimmon.. The California Genetic Resource Conservation Program is also located at UC Davis. This
unique program, supported by the State of California, has supported plant and animal germplasm
conservation efforts within California. Unfortunately, the UC system has decided to close the program as
part of the current budget reduction process. Information on GRCP may be found at their website at
http://www.grcp.ucdavis.edu/ as well as publications on a variety of plant and animal germplasm issues and
the status of various programs.

Narratives from recipients concerning germplasm observations and the value of NPGS.

1. Anna Krones, San Diego Prunus and Malus

My name is Anna Krones. | am a Russian who lives in Southern California and owns a 16-acre orchard in
the mountains (elevation 4000 feet). Four years ago my property totally burned and we had to replant
everything. | thought it was a good time to introduce some Russian varieties to my collection. To begin
with, I was looking for the apple “Antonovka” It is probably the favorite type of apple in Russia. Taste and
smell are exceptional, very good in storage, easy to grow. In US Antonovka sometime is used as a rootstock,
but never for fruit production. The only place where | found scions was National Germplasm Repository.
I’ve chose five out of many. The scions were shipped in a great condition — all of them took after grafting.
The annual growth was so good that | was able to share with my fellow Russians and some members of Rare
Fruit Growers Association, that | belong. I also requested some Ukrainian tart cherries. They are growing
well too. Itis early to say if there is enough chill in the Mountains of Southern California to grow these fruit,
but it is definitely worth the try.

Thank you very much,

Anna Krones
2. William Glasser , Ventura Cotton, Wheat, Oats

All seeds were planted. It is yet too early to have any serious observation. few samples did not
germinate at all and few other had very poor germination.

Thank you
3. Terry Berke, Woodland Pepper, Corn

Dan, the 300 Capsicum accessions were grown for Bob Jarrett of the Griffin, GA station, we shipped
him fruit samples in August/September. Should publish something from this in the next 2-3 years.The
Zea mays arrived too late to plant last year, it is growing in my nursery right now.

Thanks Terry





4. Bruce Gravens, San Jose Pepper

I received the seeds last year too late to start them. | have them started this year, with less than great
germination, but OK ~40%. Plants are in the ground now. I will let you know how things progress
through the year

Thanks for asking

Bruce Gravens

The greatest lies are told: before the wedding
after the hunt and during the election

5. Chester Kurowski, Davis Cucurbits
Dan,

Indeed I did receive considerable amount of germplasm from the NPGS last year. This material is going
through a screening to search for root-knot nematode resistance in the cucurbit species. We have found
some materials within Citrullus lanatus which look good but all these materials need to be confirmed
with additional testing. The search for resistance from C. sativus and C. melo has not been as productive
although we are sytematically going through the germplasm we obtained from the NPGS.

Thanks
Chet
6. Carol Wilson, Santa Ana Botanic Garden-Clairmont Iris

Dr. Parfitt,

I received seed of I. tenuifolia from the National Plant Germplasm System in the winter of 2007. | have
been using seed characters in my research on Iris and have used a portion of the seed for morphological
and anatomical studies. | planted the remainder of the seed but it has not yet germinated. If it germinates
I will use leaf material in DNA studies and the plants for continued research on other aspects of growth
and development. I will acknowledge the center in any research that is published and will report these
publications to your organization. | did not email a response because | wanted to reply after |
determined their germination. Iris seed can be difficult to germinate.

Sincerely,

Carol





7. Grace Chen, Albany Castor, Lesquerella

Dan

The Pl lines | obtained from NPGS in 2007 and before were used as research materials. | enclosed the
following publications that acknowledge the NPGS, hope they are strong enough to support your
renewal request for your project.

Thank you
Grace

8. Chris Bruno, Stockton Pepper

In regards to the pepper seeds that were sent to Bruno Pepper Company, | can tell you that all four
varities were sucessfully germinated in April2008 and are currently growing in hopes of being evaluated
(both plant & fruit) for favorable traits for possible introduction into our pepper breeding program. | will
be happy to provide more information as we progress with the project. Please feel free to contact me
with any questions or comments

9. Glen Cole, Woodland Sunflower
Dan,

Eric forwarded on your request, since | am the one that is now responsible for all of our wild species
integration and characterization. For all of the accessions collected over the last few years, none have
been planted and assessed. | have ordered more this past Fall of 2007 and I will be assessing and
introgressing a set of those materials over the next few years. So, at this time | don’t have anything to
report to you. Other than | have planted in the field all of the H. niveus tephrodes, niveus canescens,
anomalus, deserticola, bolanderi and exilis accessions that | requested this year. All have germinated
fine and I will have good stands on all of them.

Best regards,

Glenn Cole

Senior Research Associate

Wild Species Introgression Program

10. Danica Luca, Cal State Hayward Alyssum, Astragalus

Alyssum murale seeds were obtained from the National Plant Germplasm System in 2007. These seeds
have been used in a project designed to identify genes that are critical to the nickel hyperaccumulating
mechanism observed in this species. An potential gene of interest, hypothesized to encode a fructose-
1,6-bisphosphate aldolase, was previously shown to be expressed in A. murale in the presence, but not
the absence, of nickel. The seeds obtained from NPGS were used in a study designed to determine if the
expression of this gene is a nickel-specific response or part of a more general stress response. Seeds
were grown under conditions known to cause stress — such as dehydration, lead, selenate, and selenite.
Fresh weights and root lengths were recorded, but no significant differences from control were observed





over the concentration ranges tested. Tissue was flash-frozen on liquid nitrogen for future RNA
collection. The results of further tolerance tests and RNA analysis are not yet completed.

Astragalus bisulcatus and Astragalus cicer seeds were obtained from the National Plant Germplasm
System in 2007. Interest in these species stems from the classification of A. bisulcatus as a selenium
hyperaccumulator and A. cicer as a non-accumulating relative. In our studies, some accessions of A.
cicer appeared to grow better in selenium-containing media than the A. bisulcatus. Further investigation
into this observation is warranted. Tissue was flash-frozen on liquid nitrogen for RNA and protein
isolation experiments. RNA was examined for differentially expressed genes, under the premise that
such genes could potentially be involved in the selenium hyperaccumulating mechanism of A.
bisulcatus. Thus far, six such genes have been identified. Sequence identification of one of these genes
suggests homology with an Arabidopsis thaliana gene encoding a cis-trans prolyl isomerase, which is
likely part of a general stress response. Analysis of differentially expressed proteins will be conducted
this summer.

11. Douglas Cook, UC Davis Arachis sp.
Hi Dan,

We don't have much to report. The various Arachis accessions were used for allele re-sequencing to
evaluate genetic variation, with the ultimate goal of constructing a SNP-based genetic map in diploid
Arachis. We have settled on 2 A. duranensis parents for more detailed analysis, and we are trying to
decide between deep sequencing in two additional genotypes.

The accessions we obtained from the NPGS were part of a larger number of genotypes that we have
analyzed.

I hope this information is of help.
Best regards,
Doug

12. Pete Adriaenssens, Mountain View Medlar

Dan:

Funny that you should send this request now - | was in the process of compiling my experience to date
with the medlar that | received last year from NCGR, Corvallis, OR, and was going to send it to them
directly. Instead, | have copied them with this email. | have a currently thriving medlar grafted to
quince. Only one caveat - the quince rootstock shows signs of rot at the base (no fault of the medlar) but
does not appear to be suffering at present. Any suggestions on dealing with this (please see my notes in
the attached report)?

Bruce, Joseph:

Thanks for supplying the medlar scion, which is currently doing fine on a small quince. I really
appreciate that you guys are out there to help and encourage amateur and professional gardeners with
materials that would otherwise be difficult to get hold of. | have not yet seen a medlar for sale in any





nursery in my area although I have read a number of articles that praise the virtues of this plant and its
fruit.

Progress of Grafting Medlar Scion onto Quince Rootstock, P. Adriaenssens, Mountain View, CA 94040
Notes:

I received the medlar scion (Mespilus germanica / Nottingham, about 20 cm long) in good condition
from NCGR, Corvallis, OR, in early March. | cut it into two pieces and grafted the best piece (end
section) onto a Harrow Delight pear and the remaining piece onto a quince growing in a 5-gal pot
(hedging my bets, since | had only grafted apple-to-apple previously!). Both grafts were whip-and-
tongue style, matching the thickness of the scionwood to that of the rootstock, binding with electrical
tape and sealing with grafting paste.

The graft to the pear did not take but the one to the quince took well, though not a pretty union. The
quince branches in two near the base of the plant. I left one branch to continue growth as quince and on
the other branch I removed all the growth below the graft throughout last year to encourage the medlar
(seems to have worked out OK).

At the beginning of this year, | potted the plant on to a larger pot and I noticed that there is some rot at
the base of the plant — the heart wood is exposed and flakes off fairly easily (see photo #4). The bark
appears to be otherwise OK at present and the plant started and has maintained growth well this year. |
put some peat moss mulch around the base to protect from drying out and, hopefully, encourage more
growth there, since quince throws out suckers like crazy. Three fruits have set and are growing well at
present and there is a fourth flower on a new branchlet. | have continued to remove growth below the
graft on the medlar side and continued to maintain the quince side of the plant, with light pruning to
encourage balance.

Pete Adriaenssens, May 15, 2008

13. Greg Walker, UC Riverside Cucurbits, Cotton
Dear Dan,

Last year, | received 3 Cucumis melo subsp. melo from the National Plant Germplasm System. | am
interested in screening these for resistance against whiteflies. They were chosen based on earlier
literature reports that they have some degree of resistance. They are currently being field tested in
Imperial Valley. The whitefly population is just starting to increase, so | do not have any results yet to
share with you.

Several years back, | received seed of a wild cotton species, Gossypium thurberi which | tested for
whitefly resistance and found very high levels of resistance. The results of four years of field studies on
whitefly resistance in G. thurberi were published in:

G. thurberi is a diploid while the two major commercial cotton species are tetraploids; consequently, G.
thurberi cannot be directly crossed with commercial cotton. However, by a method worked out in the
1930s, G. thurberi (a new world diploid Gossypium) can be crossed with G. arboreum (an old world
diploid Gossypium), but the chromosomes don't align during meiosis, so the chromosome number is
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then doubled with colchicine, thus creating a tetraploid hybrid. This tetraploid hybrid can then be
crossed with commercial tetraploid cotton. | received seeds of the tetraploid hybrid from Mac Stewart
(Univ. Arkansas) and | am examining them for whitefly resistance in Imperial Valley. As mentioned for
the melon tests, the whitefly populations are just starting to take off, so it is too early to provide results.
The goal of this year's test is to identify hybrid plants that have as much whitefly resistance as G.
thurberi and use these plants to cross with commercial cotton. Thus our ultimate objective is to get a G.
hirsutum breeding line that incorporates G. thurberi derived whitefly resistance. That would be as far as
I am capable of taking it. After that, I will turn it over to plant breeders.

I hope this information is useful for your report.

Sincerely,

Greg Walker
Entomology
U.C. Riverside

14. Robert Heisey, Holister Tomato
Hello Dan,

I received 8 extra-early maturity lines of tomato from the P1 in 2007; | planted them this spring to make
some crosses to examine heritability of this trait. Nothing to report yet.

Thanks.

Regards,

Bob Heisey

15. Jack Cormode Heirloom Tomatoes
Dr. Parfitt,

I will send you the pictures that Mary Kelly of Wisconsin has sent me.

If only we all could get tomatoes like she has...

Jack Cormode

16. Jerry Hunt, Lakeside Corn

Dan,

Currently 1 have approx. 20 plants of the white dent (Colorado) growing.

The sprouting was a little slow compared to the (generic) supersweet | have growing nearby. But, as the

heat picked up in east county of San Diego the seed has caught up and surpassed growth of the
supersweet.

The foilage is a much deeper green that the supersweet and I can't wait to see the size of the ears!

-7-





I've also planted some of the Trinidad in another isolated area and the sprouts are smaller and due to the
shaded area are slow growing. The dry heat is upon us and | expect to see the full sun (Colorado) plants
start telling me it is suffering in the sun no matter how much water I give it. The Trinidad should do
well in partial shade with the fulltime dry heat.

My next planting wil be the Chilean seed and I'm hoping to use the results from the first planting to
improve on the second. | get two seasons of corn here in San Diego. | give ths soil a break over the HOT
Season of JUL/AUG and plant my second crop in late Aug/Sep. I've had immeasurable luck with corn
on my plots in the last two years and wanted to expand with some more exotic plantings.

This initial planting is very unscientific and | would like to receive guidance in what specifics you are
looking for.

I water, by hand, on a nearly daily basis and try to give it a dose of blood meal on a weekly basis. The
soil preplanting soil was amended with cow manure and | don't have a PH figure because the corn says
the soil is perfect. The side shoots on most of the Colorado are trimmed although a few of the plants I've
allowed them to grow to see if there is an effect on plant/ear growth.

I germinated the seed in a greenhouse and when the sprouts had the tap root coming out of the 3" pot |
transplanted (approx. 6 weeks ago). The plants are now chest high and tassles are starting to show.
Gophers have only taken 2 of the plants. LUCKY ME! If there's any other info | can provide please let
me know. I'd be happy to provide more info because these plants are very pleasant to be around and
taking more data would be a pleasure. Seriously, there is something about these corn plants that is
"Carlos Castenada-ish" about them. Their lush growth is a real nice addition to my plots and I'd like to
thank you for providing the seed for my small "farm".

Best Regards,

Jerry Hunt

17. Jorge Dubcovsky, UC Davis Wheat
Dear Dr. Parfit,

I received several wheat and barley lines from the National Plant Germplasm System (NPGS) in 2007.
The seeds were delivered promptly and were very useful in our research. One of the studies published
this year by my lab used the materials obtained from NSGC (see below). In addition, the NSGC offered
an invaluable service to the USDA Wheat CAP project by archiving for the long term the 17 wheat
mapping populations for the project.

18. Larry Knerr, Salinas Lettuce Cucumber

This material is currently being evaluated in greenhouse [C melo] and field trials [L sativa]. We will
have information on these lines in September.

Best regards,
Larry Knerr





19. Mallikarjuna Aradhya, NCGR, Davis Guava
Hi Dan:

Those guava accessions were used for DNA extraction and microstellite analysis along with some other
genotypes from SE Asia to identify genotypes and affinities related to a volatile produced by the guava

which may repel the psyllids vectoring citrus greening in Florida.
Malli

20. Mary Durbin, UC Irvine Sweet potato
Dear Dr. Parfitt:

The work in our laboratory has greatly benefited from materials provided by the National Plant
Germplasm System over the past ten years. Specifically we have been provided with several species of
Ipomoea for our research in adaptive evolution at the molecular level. Specifically we study the
structural and regulatory genes of the anthocyanin pathway in Ipomoea. We currently have a paper
submitted entitled “Evolutionary rate variation in the genus Ipomoea: is there evidence for adaptive
molecular evolution?”

We most recently received samples of I. saintronanensis and I. lacunosa. Unfortunately 1.
saintronanensis produced only two flowers from the bud material that I received and these flowers did
not set seed. | needed to collect immature embryos from the seeds. 1 still have the plant and am hoping
that it might produce seed this spring. If it does, I’ll send you some, as | know you also needed seed
from this plant. With regard to the I. lacunosa material, | have not been able to amplify the myb
regulatory gene from this species as yet. The particular myb gene that I am working on is not well
conserved and is difficult to amplify from a diverse range of species. And of course that is why we
needed the 1. lacunosa and the other species we have obtained from you in the past. We need to have a
broad range of the species.

Thank you again for your help in supplying the Ipomoea material needed for our research.

Sincerely,
Mary L. Durbin, Ph.D., Genetics

21. Michael Nadel, Los Angeles Corn

The maize germplasm obtained from the USDA is being used in an ongoing maize breeding program for
applications in grain production, forage, biofuels, and sweeteners. The specifics of the programs are
proprietary, so we will not be disclosing more than this. We are however, extremely grateful for the
work and assistance provided to us by the personnel at USDA GRIN.

Best regards,
Michael Nadel





22. J.M. Nave, Elverta Watermellon

It was a bad year for Citrullus. These accessions were largely wild varieties of watermelon and not
commercial types. One accession did not germinate at all. The others did germinate but all plants except
one fell prey to pheasants or other problems.

I'm guessing that heavy soil played a role in the failure of some of these seeds to germinate or thrive. |
can't identify another cause except possibly stray litter in the form of eucalyptus leaves which can have
an inhibitory effect on germination and growth of some plants. Some plants were germinated in pots and
transplanted. Most of those failed to grow at all after transplant. | had the same problems with many
melons growing in this same area of my property, but not with squash. I feel sure I have some problem
with the soil in those areas.

The Chinese accession, PI 593349, which comes the closest to being a commercial watermelon variety,
did not germinate at all. Accession Pl 296332 from South Africa, a semi wild variety, developed a
couple of small fruit which quickly developed blossom end rot. One plant of accession Pl 482275 from
Zimbabwe was growing fairly well when it was taken out by pheasants. Other plants that never grew
much at all were also destroyed by pheasants. My property backs up against 40 acres of open fields and
the result is occasional and unpredictable intrusions by pheasants.

The only modest success | had was with Pl 254623 from the Sudan. This plant grew very slowly but did
eventually set two fruit, one of which did mature somewhat. I'm not sure whether it matured completely
because the flavor and sweetness were minimal but | have no way to know what a fully mature fruit
tastes like. I did however get a number of seed which | will be using in the future. I first want to try to
resolve the apparent issue | have with my soil. | brought in some new topsoil this year which I will use
for planting next year. | only used 15 of the 25 seed that were sent so I still have 10 seed left of each of
these accessions.

If there's anything else you would like to know, please ask. I just don't have much to report.
Mike

P.S. Every year | have some kind of interesting story about a failure. A few years ago someone stole my
rice. | had planted 6 different hybrids in 6 small wading pools and they were doing quite well. When |
came back from a short vacation the rice plants were all gone. | understand people occasionally
pilfering fruit (pomegranates are becoming more popular) or squash or watermelons, but rice ?

23. Michael Canady, Acampo Pepper

Hi Dan,

We are planning to screen these Capsicum accessions for traits of interest (disease resistance,
agronomic/horticultural traits, etc.) to our various pepper breeding programs. At this point, | don't really
have any more information to offer, so hopefully this is helpful.

Best regards,

Mike Canady
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24. Niu Dong, USDA-ARS Albany Safflower
Dear Dan:

The Safflower seeds (Carthamus tinctorius) were used for tissue culture followed protocol of Radhika et
al. (2006). Calli were produced from different explants. However, regeneration of shoots from the calli
was not successful. Most shoots produced were vitreous. | am now busy working on other plant species
and do not have time to work on Safflower.

Niu Dong

25. Paul Jackson, Lawrence Livermore National Laboratory  Castor
Dan,

We are using the R. communis isolates sent in 2007 along with other isolates sent in | think 2003 and
some commercial isolates to build a library of SNP's that can be used to analyze populations of seeds -
as would be present if someone were to prepare ricin from these. The work is being done for the
Department of Homeland Security and the FBI and involves development of quantitative SNP assays
because the ratio of SNP provides sufficient information to allow comparison of different ricin or castor
bean populations (a bag of beans from multiple plants would likely be used to prepare ricin). The same
assays could easily be used to characterize individual R. communis isolates if someone has a need for
that.

What would be very useful from our perspective would be information about how the different
accessions were obtained and grown - did someone at USDA grow these out to produce more seed? Was
there any attempt to keep plants from one accession from cross-pollenating plants from another? The
reason these are interesting questions is that, often, seeds from the same accession have quite a variety
of different SNP combinations. All of them are consistent with coming from a single plant heterozygous
at multiple alleles - or this could have occurred because of cross-pollenation. Also, some isolates are
listed to be from countries where this species is not native so any information about the original source
would be useful from our perspective.

I hope this helps - and I'm sorry this is late. | just got to this e-mail a short time ago.
Paul

26. Prakash Pradhanang, Stockton Tomato
Dear Dan,

The germplasms that I received so far from TGRC and NPGS were screened against verticillium wilt
(Verticillium dahliae race 2) and bacterial speck (Pseudomonas syringae pv. tomato race 1). | was
looking for immunity type of host reaction, which I could not find among hundreds of accessions from
different wild species, ....very frustrating experience!!

I am thinking to resume screening again with the view of finding moderate resistance. It is tough to
make use of this kind of resistance without a marker, but finding a source is the first step, | think.

From this fall season, I shall be working on to optimize the bacterial density and inoculation techniques.
With regards,
Prakash
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27. Raymond Sheehy, Sacramento Linseed, Rice, Barley
Dear Dr Parfitt,

Two of the Camelina sativa did well here in the sacramento valley and will be replanted on a larger
scale to see how well they will do as a cover crop. Of the Oryza sativa one has been introduced into my
breeding program, neither Hordeum vulgare grew well and were dropped from my breeding program.

I have also received scion wood from NPGS for the Northern CA chapters of the California Rare Fruit
Growers which is distributed to its members and to the Public in its January scion exchanges held
through out Northern CA. We do this a s a public service to promote fruit growing and to educate the
public on propagation techniques and to promote the vast number of varieties not generally available to
the public.

Thank you
Ray Sheehy

28. Richard Jeske, Willits Grape
Dear Sir,

I am writing in support of the National Plant Germplasm System. I have been the recipient of
germplasm from your system for the last few years, including 2007/08.

I am a private collector of table grape varieties. | grow these grapes in Mendocino County and share my
observations with others who are interested in growing table grapes. I’ve written and had published
articles about these grapes for the POMONA magazine of the North American Fruit Explorers and also
for the California Rare Fruit Growers Association magazine. Last year | hosted a blind tasting of about
40 table grape varieties and | will publish the results. Some of the varieties that 1’ve grown are superior
to cultivars that I could obtain commercially. These deserve wider distribution.

I now have over 150 varieties of table grapes that | am observing and assessing. More than half of these
were obtained through the Germplasm System, from UC Davis and from Geneva. | had exhausted all of
the suitable varieties that I could purchase locally or through the mail.

I think it is important to maintain as much biological diversity as possible, and the National Plant
Germplasm System seems to do a great job of it. The material I’ve ordered has arrived in great shape
and the service has been very efficient.

We may face some problems with our food supply in the future. It may be important to have these
repositories where there we could find varieties that resist various insects or diseases. Diversity is
important.

Please continue this important program. Use this letter in any way to advocate for the program. Please
contact me if you need any further information.

Sincerely,
Richard Jeske
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29. Shifeng Pan, Gilroy
Dr. Pan provided a germination percentage list for a variety of selections and species, below.

Germination Flower

Dianthus species

Species Accession# Origin Country (out of 25) Date

D. armeria PI1326374 Ukraine 22

D. barbatus P1371882 Russian federation, Yakuti 16

D. campestris P1629098 Ukraine, Poltava 7

D. capitatus P1326375 Ukraine 16

D. carthusianorum P1618695 Hungary, Pest 12

D. caryophyllus P1170353 Turkey, Balikesir 0

D. chinensis Ames22262 China, Beijing 14

D. chinensis Ames24132 Russian Federation, Primor 12

D. chinensis Ames24133 Russian Federation, Primor 14

D. chinensis NSSL15527 United States, California 20 5/18/08
D. chinensis P1371886 Russian federation, Yakuti 16 5/20/08
D. chinensis P1371887 Russian federation, Yakuti 8

D. chinensis P1371892 Russian federation, Yakuti 8

D. chinensis P1371893 Russian federation, Yakuti 6

D. chinensis P1613023 Korea, North, Hwanghae Puk 20 5/18/08
D. giganteifs subsp P1586606 Canada, Alberta 16

D. hybrida P1607423 Germany, Saxony 20

D. hybrida P1607424 Germany, Saxony 10

D. hybrida P1607425 Germany, Saxony 16

D. hybrida P1618700 Hungary, Pest 20

D. hybrida P1618701 Hungary, Pest 21

D. hybrida P1618702 Hungary, Pest 15

D. hybrida P1618703 Hungary, Pest 19

D. hybrida P1618704 Hungary, Pest 19

D. longicalyx P1597600 Korea, South 21

D.iumnitzeri P1618705 Canada, Alberta 16

D. orientalis P1380827 Iran 18 5/18/08
D. pancicii P1618709 Hungary, Pest 18

D. petraeus P1618706 Canada, Alberta 16

D. plumarius P1371884 Russian Federation, Yakuti 6

D. plumarius P1371890 Russian Federation, Yakuti 7

D. plumarius P1586605 Czechoslovakia 4

D. sp(Ipswich pinks) OPGC308 United Staes, Ohio 11

D.sp(Allwood’s Fragrant

villa) OPGC309 United Staes, Ohio 12

D. sp(Microchip Mix). OPGC310 United Staes, Ohio 20

D. sp(Arctic Fire) OPGC312 United Staes, Ohio 16 5/20/08
D. sp(Extra Dwf Mix) OPGC313 United Staes, Ohio 16

D. sp (B-42) P1323970 Russian federation 5

D. sp 301 P1380826 Iron 2

D. sp(index Seminum 108) P1586607 Finland, Turku ja Pori 2

D. superbus P1229517 Japan, Hokkaido 0

D. superbus P1371889 Russian federation, Yakuri 1

D. superbus P1371891 Russian federation, Yakuri 4

D. superbus P1479370 Japan, Hokkaido 4

D. superbus P1618708 Russian federation, Sakhal 12
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30. Doug Yamaguchi Citrus
Hello,

| used the satsuma mandarin scionwood to graft onto my existing satsuma mandarin tree. My satsumas
are not sweet, so | grafted on the Miho wase, Okitsu wase, and Miyagawa and am hoping these will
produce much sweeter fruit. The majority of the scions are growing nicely and | am hoping for some
fruit next season. | have also received scionwood last year for the same reason as described above. |
have ordered numerous plums, asian pear, pawpaws, and fig scionwood in the past. | have also ordered
many blueberry cuttings but not a single one made it or even grew any roots. Like the mandarins, | graft
the plums, pears and pawpaws to existing trees in my backyard, just to increase the variety without
planting new trees. The majority of the scionwood samples have taken and are growing nicely. | use the
fig cuttings to start plants which I grow in pots. | do this only as a hobby because I love fruit. | don't
know if this is the information you wanted or not, but I thought I'd send it anyway just in case.

Doug Yamaguchi

31. Zeger van Herwijnen, La Selva Beach Various crop species
Dear Dan,

I made a list of things you sent, but we did not do tests with all of them. Some we had to multiply before
being put in a test. We will have these results later. Some part of the material did not germinate.
Herewith | send you a list with comments.

Kind regards,

Zeger
Species Observations
Brassica spineseens Delia resistant
Cucumis metuifer no results yet
13 Citrullus colocynthis no results yet
5 Ctrullus lanatus var citrodes no results yet
4 Ctrullus lanatus var lanatus no results yet
10Cucumismelo no results yet
105 Cucumis melD subsp. agrestis no results yet
197 Cucumis melo subsp. melo no results yet
1 Cucumis melo var. chito no results yet
2 Cucumis melD var. conomon no results yet
20 Cucumis melo vaL fiexuosus no results yet
1 Cucumis melD var. inodorus no results yet
1 Lycopersicon esculentum PepMV susceptible
1 Lycopers,on perINianum " PepMV susceptible
2 Lycopers,on pimpinellifolium " PepMV susceptible
1 Heuchera pardolia no germination
1 Heuchera piosissima no germination
1 Heuchera rubeseens no germination
1 Lithophragma glabrum no germination
1 Saxifraga oregana no germination
9 Phaseolus coccineus no results yet
9 Phaseolus dumasus no results yet
3 Phaseolus glabellus no results yet
2 Phaseolus parvifolius no results yet
17 Phaseolus vulgaris no results
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State of Montana
Annual Report for Calendar Year 2007
to the W-6 Technical Committee
Compiled by J. M. Martin

During 2007 302 individual accessions were distributed to 17 individuals in Montana. Ten of
those requesting germplasm represented public agencies and the remainder were individual
home owners or from private companies.

Norm Weeden, Dept. Plant Sciences and Plant Pathology, MSU-Bozeman received 40 Malus
accessions. These included 3 Malus domestica, 30 Malus orientalis, 4 Malus sieversii, and 3
Malus sylvestris. They used these in a study to determine if there was common parentage
between M. domestica and M. orientalis.

Nancy Blake, Dept. Plant Sciences and Plant Pathology, MSU-Bozeman got 5 Triticum
aestivum accessions. One was used as a DNA source for orange wheat blossom midge
resistance, and the other 4 were used in greenhouse heat tolerance studies.

Jackie Campbell, Dept. of Plant Sciences and Plant Pathology, MSU-Bozeman received 2
Triticum aestivum accessions. These two accessions, Sturdy and Mustang, were used as high
and low reference genotypes for heat tolerance.

Tracy Dougher, Dept. of Plant Sciences and Plant Pathology, MSU-Bozeman received seed for
1 Vaccinium membranaceum. This seed was for a student experiment on germination.

Alice Pilgeram, Dept. of Plant Science and Plant Pathology, MSU-Bozeman got 20 accessions
representing 5 genera. They used these to simulate an existing weed seed bank. The overall goal
is to study the effect different mulches have on suppressing weed seed growth.

David Sands, Dept. of Plant Sciences and Plant Pathology, MSU-Bozeman, received 2
Hordeum vulgare and 6 Avena sativa accessions. The two Hordeum were used to demonstrate
to a biotechnology class at MSU that plasmid curing activity exists in crop plants, and that it
could have uses in antiviral research. The Avena was used in experiments to validate that it does
not trigger gluten type responses, an important feature of cereal grains such as wheat and
barley.

Luther Talbert, Dept. of Plant Sciences and Plant Pathology, MSU-Bozeman, received 1
Triticum aestivum. This accession was used for DNA extraction.

Elaine Nichols, Seed Potato Certification Program, MSU-Bozeman, got 2 Solanum tuberosum
accessions. The plants were requested by a Montana Seed Potato grower. The lines were
increased and given to the grower June 2007.

Ragan Callaway, Division of Biological Sciences, University of Montana, Missoula, MT
received 23Pseudoroegneria spicata accessions. The goal with the germplasm lines is to
compare the different lines of bluebunch wheatgrass for competitive ability with spotted





knapweed. They conducted the first tests in the greenhouse, and simply grew individuals from
each line with spotted knapweed in pots and compared the effects of individuals from the
different lines on knapweed and also the effects of knapweed on individuals from the different
lines. They found substantial differences for each measurement among the different lines. In
other words, some germplasm lines were much better competitors than others. They then
established experiments in a common garden experiment, also intended to test the competitive
abilities of the different germplasm lines against spotted knapweed. This experiment was
established last spring and they are allowing the plants to grow large in plots. This fall they will
invade each of the plots with knapweed seeds. In the summer of 2009 they will measure the
ability of the different germplasm lines to resist knapweed invasion.

Kim Mann, USDA-ARS, Sidney, MT got 1 Achillea sibirica, 7 different (representing different
species) Artemisia, 1 Tanacetum cinerariifolium, 1 Tripleurospermum maritimum subsp.
Phaeocephalum, 1 Lepidium virginicum var. pubescens, and 1 Lepidium lasiocarpum
accession. These were all grown up for DNA and voucher specimens. They are to be included
in a systematic study of Anthemideae (Asteraceae).

Robert Quinn, Montana Flour and Grains, Big Sandy, MT received 26 Triticum turgidum
subsp. Turanicum accessions. These were grown in 2007 and again in 2008 to determine their
adaptation and agronomic characteristics.

Fernando Guillen, Barkley Ag Enterprises, LLP, Bozeman, MT is a camelina breeder and got
14 Camelina accessions representing 7 different Camelina species. He is currently using this
material to attempt inter and intraspecific crosses among them and to determine the levels of
taxonomic relatedness among them using molecular marker techniques.

Individuals received 44 Vitis accessions. These included Carl Camper, Forsyth, Montana (13),
Don Roberge, Rollins, MT (19), and Ruth Wilson, Lakeside, MT (12). These individuals are all
doing hobby breeding and adaptation trials. Ruth Wilson provided a detailed report for
individual accessions.

S.V. 18.307: Died; presumed winter kill.

S.V. 14.287: Died.

S.V. 12.327: Good vigor.

S. 7136: Died.

S.14.117: One out of 5.

S. 13.770: Died.

S. 10868: Died, even though Chelois survives here.
Lomanto: Died.

S. 5455 Plantet: Slow growth.

Florental (Burlin 7705): Slow growth; 2 survived.
Aris: 2 out of 3.

Villard Noir: Died.

Vivant: One out of five.

Winchell: Died.





Rupestris St. George: Failing.

Van Buren: Slow growth in gravel, which is usually good.
Triomphe d’Alsace: Died.

S. 1077: Died.

Skujins 675: Vigorous grower; good variety for here.
Price: Good vigor once established.

S. 14.664: Died.

Beauty and Phoenix are surviving here on my property while they do badly elsewhere here in
NW Montana.

Dave Christensen, Big timber, MT received 8 Zea Mays accessions from the North Central
regional PI station. He has evaluated lots of corn accessions over the years, and has done some
breeding to develop types for short growing seasons. He sent the report describing some of his
results.

I have worked with over 100 lines of corn from Ames which had some promise of growing in
Montana. | have studied them thoroughly, and done extensive breeding with many of them. |
have created my own lines from them. | am the only breeder and developer of Native cornt that
I know. My Painted Mtn Corn, and Montana Morado Maize withstand cold Springs and hot
summer droughts.

NDSU lines

The following 3 lines are synthetics, combinations of several lines developed in ND over years.
They are dents with fairly strong stalks. Cobs are medium short and very thick, too thick for
fast dry down. There is much genetic diversity in them. Most have some wing cobs

and unnecessarily long shanks are common. They need selection. | find them to be faster
maturing than most other seed available. The NDSU corn is the only lines developed in our
dryland Western region that | know of, and | consider them a valuable resource. | will have
more information on these lines at the end of this year.

Newer cycles are now available from NDSU, which have several more generations of
selection. | am growing 500 plots of the NDSM for cold trials for Marcelo Carena, breeder at
NDSU. In these days where almost everything has some GMO contamination, these older
versions would not be contaminated.

542101 NDSM  cold hardiness A silk July 25  100% better cobs
550535 NDSAB cold hardiness B silk July 25 75%
510671 NDSCD cold hardiness C+ silk July25  70%

550553 ND101 Good. A very small fast maturing flint corn, developed to be useful in
commercial breeding. | consider it more useful than Gaspe, which was from the damp East
coast and not as useful in the West.

3





Ames 27050 CO255 An inbred from Canada. Big healthy seedlings in early Spring. Good
little plants and cobs.

213734 Hopi. | got this for a friend in California. It is not adapted to Montana. | tried it years
ago.

213737 Navajo Red. | tried this 20 years ago when | tried SW desert corns for our drought. It
was the most drought-adapted Navajo corn for Montana. However no Navajo corn does well in
Montana. Mandan corn does better. | developed it for 20 years because of the black colored
kernels which I created a high antioxidant corn from. It did not grow well dryland in Montana
until only 1/4 of 1% of Navajo genetics was left. Short compact plants and many tillers. The
line carries a dwarf gene, if not more than one. Twenty years ago the corn had lots of dark red
and black kernels. The new accession has lost it's color, and so I did not grow any. Like other
Native lines at Ames, they are getting inbred, and losing original color. (Other Ames Native
lines are becoming more concentrated for cob deformities.)

218159 Zia A New Mexico corn that | grew to get a color gene. | could not find any with the
cherry/black kernels it is supposed to have. The corn has tillers, and is extremely large and
slow. Itis over 6'tall. It originates from too far South. It had very long cobs.
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Introduction:

The National Clonal Germplasm Repository for Citrus & Dates (NCGRCD) in Riverside,
California, is a unit of the Agricultural Research Service (ARS) of the United States Department
of Agriculture (USDA). The mission of the Repository is to acquire, preserve, distribute, and
evaluate germplasm of Citrus, 32 related Aurantioideae genera, and date palms (Phoenix
dactylifera) and related species, and to conduct research that enables the mission to be better
accomplished. The NCGRCD is located on the campus of the University of California,
Riverside (UCR).

The Repository was established in 1987 on the campus of UCR, and UCR provides a
number of services and support to NCGRCD through a Research Support Agreement (RSA) with
the Dept of Agricultural Operations, UCR. Specific Cooperative Agreements are in place with
Drs. Mikeal L Roose, Tracy L Kahn, Dept of Botany & Plant Science, UCR. More information
on these SCAs is presented below. One direct funded SCA is administered by the Repository,
with Dr Thomas Bellows, Dept of Entomology (Biological Control of the Giant Whitefly) and
this SCA is not reported on here. Additional information on cooperation between the NCGRCD
and UCR is detailed in the appropriate sections. Additional UC facilities utilized include the
Coachella Valley Agricultural Research Station (CVARS), located in Thermal, and the South
Coast Research and Extension Center (SCREC), located in Irvine.

The Repository is served administratively by the ARS Riverside Location housed at the
USSL, Riverside and by the ARS Pacific West Area (PWA), Albany. The Repository is a part of
the USDA National Plant Germplasm System (NPGS), under National Program 301: Plant,
Microbial, and Insect Genetic Resources, Genomics, and Genetic improvement.

Germplasm Collections

The NCGRCD may be thought of as a ‘collection of collections’. These collections
include the Protected Collection; the Citrus Variety Collection (CVC); the Citrus Relatives
Collection; and the Date Palm Collection. All these collections consist of living trees due to the
limitations associated with preservation and distribution of these clonally propagated crops as
seed.

There are over 1,000 accessions in the CVC and Citrus Relatives Collection and about
400 accessions in the Protected Collection which are available for distribution as pathogen-tested
budwood. Currently, 28 of the 33 genera in the subfamily Aurantioideae are represented in the
various collections. However, some of these genera are represented by only one species. A
complete listing of Repository holdings may be found at the GRIN website: http://www.ars-
grin.gov/cgi-bin/npgs/html/site.pl?RIV.

Protected Collection

The Protected Collection consists of small potted trees that are propagated from
pathogen-tested budwood. These trees are the source of budwood for distributions. Except
under unusual circumstances, budwood is not distributed from other sources. The pathogen-
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tested collection is maintained under screen to prevent infection via insect vectors. Stringent
precautions are also taken as far as sanitation and to prevent entry of insect vectors. There are
currently over 400 accessions under screen, represented by over 850 individual trees. Most of
the accessions maintained in the screenhouse are available for distribution. The rest are under
non-propagation agreements, have not been released, or are being evaluated prior to official
accessioning.

Accessions maintained in the Protected Collection are re-tested annually for CTV by ELISA.
Trees to be used for distributions are often re-tested for CTV by ELISA prior to budwood cuts.
In addition, we have begun re-testing every 5 years for exocortis, other viroids, and psorosis.
This will put the Protected Collection in accordance with California state regulations for
registered nursery trees. In 2007, the trees in the Protected Collection were tested for Citrus
leprosis virus by ELISA, and they have previously been tested for Citrus leaf blotch virus
(CLBV) using RT-PCR.

Accessions are added to the Protected Collection after being pathogen tested following
quarantine at either the Repository or the UC Citrus Clonal Protection Program (CCPP). If an
accession originates from outside the US, it must be quarantined and released from quarantine by
USDA-APHIS and CDFA officials before it can be added to the virus-tested collection (or
planted outside the quarantine facilities). Accessions originating domestically from outside of
California (and from some areas within California) must be released from quarantine by CDFA
but not USDA-APHIS. Pathogen testing has been ongoing at NCGRCD and a number of
accessions are being held under quarantine. Material, especially those received as seed, which
has not flowered or fruited are not normally distributed except by special request.

Citrus Variety Collection (CVC)

The UCR Citrus Variety Collection (Dr Tracy L Kahn, Principal Museum Scientist, UCR
Dept of Botany & Plant Science) is used cooperatively by the NCGRCD for
characterization/evaluation, as a seed source, and occasionally as a source of tissue or materials
for distribution which are not vegetatively propagated (leaves, flowers, pollen, or DNA extracts).
Trees in the CVC which are used for seed collection are indexed for CLBV using RT-PCR. The
Repository maintains a Specific Cooperative Agreement (SCA) with Dr Kahn to support the
evaluation of trees in the CVC. Cooperation with Dr Kahn is ongoing in the area of evaluation.

There are currently over 1000 accessions maintained in the CVC. This includes
accessions only planted in the CVC, not those maintained only in greenhouses or at SCREC (see
below). In 2007, 27 new accessions were planted in the CVC including 10 citrus relatives, and a
total of 139 trees were replanted. Some of these replanted trees include trees which had to be
relocated because of construction of the freeway. About 150 monoembryonic seedlings, which
are part of the collection, are maintained in the field at CVARS.

Because of concern of continuing support from UCR, Dr. Kahn has started an endowment
campaign for the CVC. The long range goal is to generate sufficient annual funds to cover the
costs associated with the maintenance and preservation of this important source of citrus genetic
information.
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Citrus Relatives Collection

There are approximately 80 accessions of species of Aurantioideae genera other than
Citrus that are maintained in greenhouses and in field locations in the CVC or at SCREC and/or
CVARS. Eighteen citrus relative trees were planted at SCREC in 2007. Field 45 is being
removed and accessions are being reestablished into Field 25. Some accessions that are
commonly used for seed collection are remaining in Field 45. This activity will result in a more
consolidated planting and has removed several non-thrifty trees.

The SCREC is located adjacent to the El Toro Marine Air Base (ETMAB) which was
closed several years ago. The future of SCREC is uncertain. It is likely the ETMAB will be
utilized as a recreational/cultural/residential area, thus increasing the value of the land, and the
SCREC may be sold in the future.

The citrus relatives often are more sensitive than citrus to factors such as cold, heat,
pesticides, fertilizers, etc. Because of these factors, citrus relatives are maintained under the
more moderate coastal temperatures of the SCREC. For these reasons, several plants of each
accession are maintained in NCGRCD in greenhouses as a backup.

The planting at CVARS was established in order to determine if the higher heat load in
this low desert environment would produce more flowering and fruiting than at the more
moderate locations, even if the environmental conditions are more subtropical. Many of the
citrus relatives were lost at CVARS in the January 2007 freeze. Forty trees have been replanted,
and a total of 22 accessions are now established. Additionally at CVARS, there are plantings of
wild or semi-wild citrons, some have no flesh similar to Yemeni type and as such are of interest
to Rabbis, there are 20 selections of Poncirus trifoliata, 36 accessions with a total of 177 trees of
seedling populations (monoembryonic and zygotic), and the Persian lime SPB-7 which is a
budline recently released from quarantine of a wood pocket-free clone selected in Florida. The
wood pocket disorder is a genetic problem and is expressed more rapidly in warmer growing
areas.

Date palm Collection

The date palm collection currently consists of 128 accession total. This includes about
500 trees at CVARS and about 100 trees at the older collection located in Brawley.
Repropagation of the main collection at CVARS has been completed. A CDFA permit was
obtained in 2007 to enable receiving 10 new varieties from Arizona, and six seed populations
were acquired from a exploration made to Baja California. The disease-free status of the date
plams at CVARS is maintained by a California state quarantine for the desert areas. Due to the
difficulty of obtaining and quarantining new date palms, it is unlikely that this collection will
grow very quickly in the future from overseas locations.

These date palms were originally a collection developed by the USDA Date and Citrus
Station in Indio. When that station was closed in 1979, the dates were moved to the USDA
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irrigated Desert Research Station (IDRS) in Brawley, and came under NCGRCD responsibility
shortly after the establishment of NCGRCD in 1987. In the early 1990’s, it was apparent that the
Brawley station would be closed; the date palms were then repropagated beginning in 1993 and
planted in CVARS. The CVARS site in Thermal is better suited for the growth of date palms
due to soil type and weather conditions.

Currently the date palms exist in both Thermal and Brawley. The status of the Brawley
station is unclear due to the complicated arrangement between the Federal government, the
Imperial County government, and a private committee that was made when the site was
originally established. It is currently maintained by the Imperial County Farmer’s Committee
(and is now called Imperial Valley Agricultural Research Station). The collection at Brawley
needs major renovation/pruning at an estimated cost of about $20,000, cultural care is less than
adequate, and this collection has limited value as older date palms do not produce the off shoots
which we need for distributions.

Germplasm Distributions

Distributions of germplasm from NCGRCD are summarized in Table 1 for the past five
years. Distributions for the year 2007 totaled 911 accessions, most of which were citrus. Of the
citrus distributions, about 30 percent were distributed to domestic requestors; the remainder of
the distributions was to foreign requestors. While the distributions were down from the record
number of CY2006, the general trend has been for a greater number of distributions.

The above figures are for all distributions, and include budwood, seed, pollen, leaves,
DNA extracts, etc. Although NCGRCD is a clonal repository, it continues to distribute a fairly
large amount of material as seed. There are several reasons for this: many of the seeds
distributed are used for virus indicators or in rootstock trials when requestors do not want to wait
the years necessary for trees to start producing seeds when propagated from budwood; requestors
wish to avoid quarantine hassles associated with vegetative tissue; and most distributions of
citrus relatives are in the form of seeds since quarantine requirements are not well defined and
the relatives generally come true-to-type form seed. All trees used for seed collection must now
be check for CLBV before seed can be distributed. Budwood distributions mostly fall in a few
categories: production of seed sources of indicator plants for virus testing or production of
rootstocks; establishment of a clean stock program, commercial trials; or breeding research.

Databases

The NCGRCD uses several local databases as well as the national Germplasm Resources
Information Network (GRIN) database maintained by the Database Management Unit (DBMU)
of the National Germplasm Resources Laboratory (NGRL) in Beltsville. Review of the local
databases is ongoing, but the inventory in the GRIN database is now up to date. In CY2007, the
local databases have been consolidated into a unified Access format. This makes it easier to find
specific plants and in updating the information in the GRIN database. Progress is being made
on intergrating the pathogen testing information into the access database.

Citrus Germplasm Activities





While the NCGRCD in the past has been primarily a service unit in the past with its
primary focus on providing others with the materials necessary to do research, research also is
now part of the mission since R. Lee was hired as a Research Plant Pathologist Category 1
scientist. Research and other activities supporting and enhancing the Repository’s mission are
described in this section.

One of the real strengths of the Riverside Repository, as compared to some of the other
repositories, is the breadth of its program. Due to our status as a quarantine facility, we are able
to directly introduce new accessions, and we also enjoy excellent cooperation with the CCPP.
This is in contrast with other clonal repositories, which must introduce new materials through the
National Plant Germplasm Quarantine Office in Beltsville. Our pathogen testing program and
maintenance of materials under screen also allows us to offer pathogen-tested ‘clean stock’
material, which other repositories are unable to do. In the area of evaluation and research, the
Riverside repository is active in several areas. During CY 2007, extramural funds were accessed
for the development of quantitative real time PCR method for the detection of huanglongbing
(HLB, commonly called citrus greening) in the psyllid vectors. In addition, we are active in the
areas of horticulture and plant pathology in both the applied and basic research areas. The
Repository also is closely involved in state and national phytosanitary issues through
participation in several committees.

The Repository has been working with the Florida Department of Agriculture and
Consumer Service, Division of Plant Industry, the California Department of Agriculture, the
California Citrus Clonal Protection Program to develop a “citrus passport” system. Once
implemented, the three participating facilities would recognize the therapy and pathogen testing
performed at one location, and germplasm being shipped under the “citrus passport” system
would need only to be tested for presence of Citrus tristeza virus, Citrus psorosis virus, and citrus
viroids upon receipt. Once biological tests confirm freedom of these pathogens, the germplasm
would be released from quarantine and ready for release in 6-8 months after receipt rather than
the 3-4 years as per current protocol.

Date Palm Activities

The Repository is continuing to work with the Arizona State University (ASU)
Arboretum in Tempe (Mr Richard Harris, Coordinator) to access date palms are not in the
NCGRCD collection. In the past there have been difficulties in obtaining these varieties due to
California state quarantines. Date palms from outside the desert areas are restricted due to Palm
Lethal Yellows mycoplasm, Fusarium, and Ozonium. The first two are not present in Arizona
and would not prevent bringing date palms to the Cochella Valley. Ozonium is not known to
occur in the Tempe area; however, it is difficult to certify this due to the complexity of the
Ozonium assay. In CY2006, an import permit was obtained which enabled the Repository to
access the varieties of date palm in Arizona which were not present in California in CY2007, and
we anticipate additional accession in CY2008.

RESEARCH





Molecular Characterization of the Citrus Variety Collection (CVC)

This project was cooperative with Dr Mikeal Roose, UCR Dept of Botany & Plant
Science, and is supported by a SCA. Previously simple-sequence-repeat (SSR) markers were
developed and used to evaluate the genetic diversity in 380 sexually-derived accessions in the
CVC and resulted in designating a core collection containing the majority of the genetic
diversity. The core collection has been flagged in GRIN. Information regarding the primers
developed is posted at http://www.plantbiology.ucr.edu/people/faculty/rooselink2.html .

This research was followed by identifying 33 representative cultivars and related
accessions and comparing the sequence of five randomly selected nuclear genes (~1 Kb). The
phylogenetic relationships between the different cultivars of citrus are not clearly understood
because of hybridization, nucellar embryony and somatic mutations. Earlier studies on citrus
taxonomy and phylogeny were based on isozymes analyses, microsatellite and RAPD data. The
study included 4 citrons, 4 limes, 1 lemon, 7 mandarins, 2 sour oranges, 1 sweet orange, 1
tangor, 3 pummelos, 2 papedas, 2 trifoliates, 1 kumquat, 1 Microcitrus, 4 citrus relatives
belonging to the sub-tribes Citrinae and Balsamocitrinae. The citrus accessions selected for the
study were representatives from a core collection selected based on SSR marker analysis and
included several known hybrids. Several of the cultivars had a high level of heterozygosity. The
heterozygous accessions were resolved using the software PHASE and/or by cloning and
sequencing. Haplotype information was generated and used for phylogenetic studies using PAUP
and Mr. Bayes analysis. Two of the six phylogenetic trees had polytomies reflecting uncertainty
about relationships. Coalescence simulations using Mesquite were done to test whether
hybridization or the sorting of ancestral polymorphisms best explains incongruence seen between
several loci for alleles from some accessions. The possible ancestry of the accessions in the study
was inferred based on the different kinds of analyses done. Relationships among haplotypes from
various accessions provide new depth to knowledge about relationships among citrus taxa.

Huanglongbing (HLB)

Huanglongbing (HLB), or citrus greening disease, is probably the most destructive
disease of citrus. The disease has been present in Asia and Africa for several decades and was
first reported in the Western hemisphere from Brazil in 2004 and Florida in 2005. The disease is
spreading at an alarming rate in both areas, and several groves have already been severely
affected resulting in either abandonment, or replacement with other crops. In 2006 surveys in
Florida indicated the disease was widespread in at least 10-12 southern counties of the state.
Diaphorina citri, one of the psyllid vectors of the disease, is already present in Texas, Mexico,
and Hawaii and poses an immediate threat of introduction into California.

HLB is caused by a bacterium of the genus, Candidatus Liberibacter. At present, three
species, Ca. L. asiaticus, Ca. L. africanus and Ca. L. americanus are known. The bacteria are
phloem-limited in the plant, and are not well characterized since the bacterium has not been
cultured yet. While HLB bacteria can be detected from infected plant tissue by polymerase chain
reaction (PCR), it is difficult to detect the same from non-symptomatic tissue, or prior to
appearance of symptoms. PCR detection of HLB from plants is generally done as a confirmatory
test, rather than as a diagnostic test. Early detection of the disease is critical for successful
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management of the disease.

Diaphorina citri, the psyllid vector of HLB, has been present in Brazil for over sixty
years. The psyllid was found in Florida in 1998, and is now present in Texas, Mexico (as close as
Sonora State) and Hawaii. The psyllid has not yet been found either in Arizona or California.

We reported the application of a Tagman based real-time quantitative PCR assay for the
detection of HLB in psyllids and the development of a Tagman probe to monitor the quality of
DNA extractions from the psyllids. The summary of results of the analyses of over 1200
samples of psyllid adults and nymphs collected from Florida are reported. The results show that
HLB may be detected in psyllids in an area 1-2 years before the development of HLB symptoms
and confirmation from plants, also the study suggests that garden stores and retail nurseries may
have played a important role in the distribution of infected psyllids and plants.

Cytoplasmic Citrus leprosis virus (CCLV)

Citrus leprosis disease, vectored by Brevipalpus species mites, is an emerging disease in
Central America. Without control of the mite vector and reduction of inoculum in the field by
pruning, the disease will kill citrus trees in three years. In cooperation with Dr. R. H. Brlansky
and A. Guerra at the Citrus Research and Education Center, University of Florida, we have
further characterized the genome of the CCLV including the subgenomic RNAs, and reported the
presence of defective RNAs in infected plants. We developed a sensitive RT-PCR assay based
on an highly expressed open reading frame present in infected tissue, and reported raising
polyclonal antibodies specific for CCLV and their application for detection of the virus using
ELISA protocols. The serological protocols are undergoing patent application.

Citrus tristeza virus (CTV)
A serological protocol has been developed which utilized the expressed coat protein gene
of CTV to raise antibodies which are efficient at trapping virus particles in double antibody

sandwich ELISA assays. This technology is being transferred to other parties through a
CRADA that is being developed.

Dweet mottle virus (DMV)/Citrus leaf blotch virus (CLBV)

In cooperation with UCR Department of Plant Pathology, the coat protein gene of DMV
has been identified and inserted in an expression vector for the expression of a fusion protein
which has been used to raise an antibody specific for DMV. The antibodies appear to be
effective in recognizing and diagnosing CLBV using ELISA format procedures.

Citrus measles

The graft transmissible nature of citrus measles was confirmed by biological indexing, and the
citrus measles disease was found in California (near Farmersville) for the first time.

Facilities and Resources





We struggle to find space for the activities at the Repository. With the growth chamber
purchased in CY2005 and the old growth chamber, we have the capacity to thermotherapy 18-21
accessions per year. At the end of CY2007, Repository facilities consisted of 538 ft* of
laboratory space, 400 ft* of office space, 1375 ft* of headhouse space, 5948 ft* of greenhouse
space, 16,600 ft* of screenhouse space (including the new quarantine screenhouse), and 280 ft*
storage space. Additional greenhouse space belonging to the University (three greenhouses and
shared space in two additional greenhouses) is also used by the Repository. The laboratory is
used for pathogen testing and elimination, research, and as a general work area for order
processing, etc. Pathogen-tested potted trees belonging to our Protected Collection are
maintained in the screenhouse. Greenhouse space is used for propagation, virus indexing, and
maintenance of cold-sensitive germplasm (mostly citrus relatives); one greenhouse on loan from
UCR is used as a quarantine greenhouse. A 480 ft* office trailer provides office space and
laboratory space for incubators, freezers, and the transfer hood utilized mainly for shoot tip
grafting. The greenhouses were upgraded in 2001-2002 and the screenhouse which holds the
Protected Collection was enlarged in 2002-2003, but we are at capacity with these facilities.

Personnel

During CY2007, Repository (permanent, full-time) staffing was 2.0 SY: Research
Leader/Research Plant Pathologist and Horticulturist/Curator, and 3 FTE Biological Technicians.
These positions were supplemented with a 0.75 FTE Office Assistant ‘term’ (temporary)
position, a .4 FTE mechanic, two post-doctoral researchers (only one as of May 2007), and
approximately 2.0 FTE student and casual positions hired through the UCR via the RSA.

The Research Leader, R. Lee, is the only category 1 scientist in the unit, and his research has
been directed at development of new or improving diagnostic techniques for citrus pathogens to
strengthen the ability of the Repository to provide the highest quality pathogen-tested germplasm
and at applying the diagnostic techniques to determine sources of tolerance/resistance to selected
pathogens.

The Location support for the Repository is provided by the Location personnel housed in
the US Salinity Laboratory. Administrative support from the PWA Area Office is under the
direction of the Area Director, Dr Andrew Hammond, with able assistance from the Associate
Area Director, and Assistant Area Director.

Major Issues

The most critical issue facing the Repository at the end of CY2007 is the threat of the

Asian citrus psyllid and huanglongbing (HLB). At the moment, neither the vector nor the
disease are known to be present in Californai. With the finding of HLB and the presence of
citrus canker in Florida, there is an urgent need to protect germplasm resources such as the core
citrus mapping population, in Florida, being utilized by the international citrus genome group to
sequence the citrus genome. If the psyllid and HLB should be found in California, the repository
would have additional pressure to recover germplasm that presently is only in field plantings. It
is estimated that about 325 varieties are present only in the CVC in the field and are not backed
- 9 -





up in greenhouses or screenhouses anywhere in the USA. If there was an urgent need to protect
these germplasm resources because of an immediate threat by HLB, the present facilities at the
Repository would not be adequate. The laboratory space is very crowded, and will become more
crowded in the foreseeable future. One room in the trailer is now dedicated to facilities for STG
and real time PCR, separation of the real time PCR instrumentation and assay area from the area
used for extraction of samples reduced the risk of contamination. Office space is crowded and
visitors/graduate students have to use bench space in the laboratory for office tasks, further
crowding the laboratory.

While the screenhouse which houses our Protected Collection was completed in CY2002,
we are nearing capacity in this expanded space. The shortage of greenhouse space has been
temporarily helped by being able to borrow the use of greenhouse space from UCR, these have
the disadvantage of not being able to make improvements to the structures because they do not
belong to the USDA, and they are not adjacent to the core collection of buildings which are
serviced by the back-up generator in case of prolonged power failure. In July we lost power in
one of the greenhouses, resulting in the loss of all plants being maintained in this facility. The
power failure was due to a mechanical breakdown, and although it was discovered within 24
hours, the extreme heat and low humidity in July resulted in a total loss of the plant material.
This puts our collection of citrus relatives at risk of loss because they are almost totally housed in
borrowed greenhouses.

Publications
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Guerra-Moreno, A. S., M. L. Keremane, R. H. Brlansky, and R. F. Lee. 2007. The complete
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Phytopathology 97: S174.
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Table 1. Germplasm distributions from the National Clonal Germplasm Repository for Citrus
and Dates for CY2003, CY2004, CY2005, CY2006 and CY2007.

CY2003 CY2004 CY2005 CY2006 CY2007
Citrus 394 230 799 1,209 899
Dates 99 5 16 34 12
Total 493 235 815 1,243 911
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State of New Mexico

Annual Report for Calendar Year 2007
to the W-6 Technical Committee

Compiled by lan M. Ray

Thirteen individuals from New Mexico requested 210 accessions from the NPGS in 2007. These
included: 27 Amaranthus accessions, 1 Lathyrus accession, 4 Pisum accessions, 3 Vicia accessions,
48 Malus accessions, 11 Solanum accessions, 28 Panicum accessions, 45 Allium accessions, 1
Actinidia accession, 1 Lycopersicon accession, 1 Ricinus accession, 10 Arachis accessions, 4
Gossypium accessions, 13 Prunus accessions, and 13 Brassica accessions. Six of 13 recipients of
these materials responded to a query letter requesting information on the quality of the plant materials
received and the purposes for which the materials were being grown.

Mr. Ray Hickman indicated that the Lycopersicon accession, MANX MARVEL tomato, had very
poor germination rate (~10%) and was being grown to evaluate its adaptability to arid New Mexico
environments. Adaptability of this accession was poor in general.

Dr. Christopher Cramer, NMSU onion breeding program, evaluated 45 Allium accessions as part of
a Master of Science graduate student research project to identify potential redundancy among
accessions of the Allium germplasm collection. These materials were transplanted to the field in fall
2007 and will be evaluated in 2008 for morphological characteristics and DNA markers in order to
estimate genetic diversity/similarities among the accessions. Germination of all accessions was
acceptable.

Dr. Naveen Puppala, NMSU peanut breeding program, will be evaluating 10 Arachis accessions as
potential parents for the NMSU peanut breeding program. These materials, and other Arachis
accessions previously provided by the NPGS, have been evaluated for storage, anti-nutritional and
allergenic proteins.

Mr. Carl Roberts, USDA-ARS SWS Cotton Ginning Research Lab will be evaluating 4 Gossypium
accessions for seed coat fragmentation characteristics that can potentially reduce fiber and seed
quality during the cotton fiber ginning process. Germination of all accessions was good.

Ms Karen Hill, Los Alamos National Laboratory, is evaluating genetic diversity within genotypes of
the single Ricinus communis accession that she received.

Ms Martha Davis is evaluating apricot and mulberry scions received from the NPGS for evaluation of
adaptability to northern New Mexico climates. The scionwood received was in good shape.

Publications based on data collected from NPGS accessions:

Bhandari et al. 2007. Combining abilities and heterosis for forage yield among high-yielding
accessions of the alfalfa core collection. Crop Sci. 47: 665-673.

Kottapalli et al. 2008. Proteomic analysis of mature seed of four peanut cultivars using two-
dimensional gel electrophoresis reveals distinct differential expression of storage, anti-
nutritional, and allergenic proteins. Plant Science (In press).






State of Oregon Annual Report for Calendar Year 2007
W-6 Technical Committee

Compiled by Shawn A. Mehlenbacher

Oregonians continue to use the PI system extensively. Users include state and federal
researchers as well as private seed companies and private individuals.

Progress Reports:

1. James Myers and Peter Boches, Dept. of Horticulture, Oregon State University, Corvallis,
OR 97331

P1290858 'Purple Smudge' Tomato was characterized to confirm that the purple pigment
originally described by P.A. Young in 1963 is anthocyanin and results published (see list at end
of report). Crosses have begun with other anthocyanin-producing tomato accessions to see if the
purple smudge allele has an additive effect when combined with other anthocyanin inducing
genes and whether it is allelic to Aft. Please note that the passport information for this accession
should be updated with a reference to the original article Young, P.A. 1963. Smudged fruits.
Tomato Genetics Cooperative Newsletter 13:33-34.

2. Erica Bakker, Dept. of Horticulture, Oregon State University, Corvallis, OR 97331
Brachypodium germplasm was used for a study of population structure and selective
pressures on weediness genes in invaded regions in California. B. distachyon germplasm used
for this study includes: P1170218, 185133, 185134, 226452, 226629, 227011, 233228, 239713,
239714, 245730, 254867, 254868, 287783, 372187, 422452, and 533015. We used B.
phoenicoides as an outgroup for evolutionary analyses. A manuscript was prepared for
submission to Molecular Ecology ("Strong population structure and worldwide selective sweeps
characterize weediness gene evolution in the invasive grass species Brachypodium distachyon™.

3. Shawn Mehlenbacher, Dept. of Horticulture, Oregon State University, Corvallis, OR 97331

M.S. student Vidyasagar Sathuvalli identified RAPD markers linked to EFB resistance
from the Spanish cultivar 'Ratoli', Georgian selection OSU 759.010, and resistant selection OSU
408.040, grown from seeds collected at the research farm of the University of Minnesota.
Resistance from all three sources is under simple genetic control. Resistance was assigned to
map locations based on linkage with microsatellite markers. The map locations are different
from 'Gasaway' and from each other. Crosses have been made to study the inheritance of EFB
resistance from Russian selection OSU 495.072 and the Serbian cultivars 'Crvenje 3/96' and
'‘Uebov'. Both greenhouse inoculation and exposure of potted trees under a structure topped with
diseased wood are being used for disease phenotyping. Eastern filbert blight resistance was
identified at Rutgers University in seedlings collected in southern Russia and the Crimea in
2002. Recent releases include 'Sacajawea’ with quantitative resistance to eastern filbert blight,
and 'Santiam' and "Yambhill' with complete resistance conferred by a dominant allele from
'‘Gasaway'. The performance of '‘Gamma’, released as a pollinizer, in replicated trials indicates
that it is also suitable for planting as a cultivar.

The incompatibility alleles of several cultivars and selections were identified using
fluorescence microscopy. The most common alleles in seedlings from Azerbaijan were 4, 10, 18





and 31. The leading cultivar 'Ata Baba' is S4 S3;1. In seedlings from Georgia, the alleles of
leading cultivar 'Anakliuri' (S4 Sz0) were found. An assortment of rare alleles was found in
seedlings from both countries.

M.S. student Tufan Gokirmak characterized hazelnut germplasm using 21 microsatellite
markers. The results were recently published in Genetic Resources and Crop Evolution. Of 270
accessions characterized, 198 had unique fingerprints. The other 72 had fingerprints identical to
one of the 198 accessions.

4. Steve Castagnoli, Oregon State University, Mid-Columbia Experiment Station, 2990
Experiment Station Drive, Hood River, Oregon 97031-9512.

Pea pear accessions from the Corvallis Repository are being evaluated as alternative
pollinizers for European pear cultivars in high-density orchards. The accessions being evaluated
are: P146582 (P. x phaeocarpa), PI1541013 (P. calleryana ‘Capital’), P1541643 (P. fauriei),
P1541730 (P. calleryana x P. fauriei), P1541731 (P. dimorphophylla x P. calleryana), P1541738
(P. fauriei x P. betulifolia-1), P1617510 (P. betulifolia), and P1617526 (P. betulifolia-2 x
P.calleryana-2). The European pear cultivars are: d’Anjou, Forelle, Bartlett, Bosc, and Comice.
Notes will be recorded on flowering phenology to identify accessions whose bloom sufficiently
overlaps that of standard cultivars. Cross-compatibility will be evaluated using PCR and
controlled pollinations conducted in the field. Their horticultural characteristics will also be
evaluated. Preliminary results suggest that pea pears having cross-compatibility with important
European pear cultivars can be identified. To ensure good bloom overlap, multiple pollinizers
may be required for each European pear cultivar.

5. Richard Roseberg and Brian Charlton, Oregon State University, Crop and Soil Science
Department, Klamath Basin Research and Extension Center, Klamath Falls, Oregon 97603.

At the Klamath Basin Research & Extension Center (KBREC), they have been studying
the agronomic requirements of teff (Eragrostis tef) for several years. These studies have
included evaluation of available germplasm for potential varietal improvement. The objective is
to evaluate the agronomic and forage quality of teff accessions, and to select improved lines with
the goal of potential release of improved cultivars. In 2006, 367 accessions provided by the
USDA Plant Germplasm System were visually screened. In 2007, we continued to evaluate the
most promising 73 accessions from the previous year's group. In 2008 we will test (using saved
seed) 38 separate lines for more detailed forage yield and quality analysis.

6. Jennifer Lorang, Dept. of Botany & Plant Pathology, Oregon State University, 2082 Cordley
Hall, Corvallis, Oregon 97331-2902.

Accessions of cereal grains were used in pathogenicity research. The taxa received (20
Avena sativa, 6 Oryza sativa, 3 Hordeum vulagare subsp. vulagare and one Triticum aestivum
subsp. aestiuim, were screened for sensitivity to the fungal toxin victorin. Victorin is the major
pathogenicity factor in Victoria blight of oat. One goal of this work was to identify taxa that are
both sensitive to victorin and susceptible to Barley Stripe Mosaic Virus, a virus which can be
used to silence genes of interest in some cereal cultivars. Unfortunately, none of the taxa
screened were useful for this purpose.

7. Zuzana Vejlupkova and John Fowler, Dept. of Botany & Plant Pathology, Oregon State
University, 2082 Cordley Hall, Corvallis, Oregon 97331-2902.





Maize inbreds from the Ames station were used for part of a multi-year study of pollen
competitive ability and pollen fitness. They will also study pollen gene expression using
microarray analysis.

8. Chad Finn and Michael Dossett, USDA-ARS Hort Crops Research Lab, 3420 NW Orchard
Street, Corvallis, OR 97339

Black raspberry (Rubus occidentalis) germplasm collection and evaluation is
continuing, with the goal of identifying genotypes with excellent vigor, productivity, fruit quality
and field tolerance to diseases in the Pacific Northwest. Michael Dossett's M.S. thesis research
clearly indicated a lack of genetic diversity in available R. occidentialis cultivars, which
stimulated further collection and evaluation activity. Michael is continuing his graduate studies
at Oregon State University. His Ph.D. research emphasis includes evaluation of black raspberry
seedlings for resistance to the large raspberry aphid (Amphorophora agathonica Hottes), a major
vector of the North American strain of black raspberry necrosis virus (BRNV). To date, about
7,000 seedlings representing 129 wild populations have been screened for aphid resistance.
These populations represent 26 states and two Canadian provinces across the native distribution
of R. occidentalis, plus 25 accessions from the Corvallis Repository. Aphid resistance was
identified in ORUS 3778-0 from Ontario, Canada and ORUS 3817-0 from Maine. Two resistant
selections from each population were crossed with susceptible cultivars 'Munger' and 'Black
Hawk' to study inheritance. Single resistant seedlings were identified in ORUS 4109-1 from
Michigan and ORUS 4145-1 from South Dakota. In September 2007, about 1,350 seedlings
representing 78 wild populations were planted in the field after being screened for aphid
resistance. They are expected to fruit beginning in 2009.

9. Mark Azevedo, USDA-ARS National Forage Seed Production Research Center (NFSPRC),
3450 SW Campus Way, Corvallis, Oregon 97331-7102

Five species of C-4 grasses were received and included in a study on the effects of
treatment with a unique compound produced by selected strains of Pseudomonas bacteria which
have been shown to inhibit the germination of certain grassy weeds. This work has been
published in the journal Biological Control.

10. Mohamed Sedegui and Nancy Osterbauer, Oregon Department of Agriculture, 635
Capitol St. NE, Salem, Oregon 97301-2532.

The Oregon Department of Agriculture received oneMespilus germanica, three Pyrus sp.,
one Rubus sp., and two Vaccinium sp. from the USDA Clonal Germplasm Repository in
Corvallis for use as controls in virus certification and testing programs.

11. Chad Miebach, Radix Research, Inc., 9176 Bates Road, Aumsville, Oregon 97325.

Germplasm was requested and used in research related to forage breeding at Radix
Research. The various Poa bulbosa and Poa binata accessions received in 2007 were for
confirmation and education of plant taxonomy and physiology, and potential future use in
hybridizations. They have been planted in the field for evaluation. The various Plantago
depressa and Plantago lanceolata lines were requested for confirmation and education of plant
taxonomy and physiology, and potential future use in hybridizations. They have been planted in
the field for evaluation. Chad notes that "the educational value of this program alone is





priceless, not to mention the procurement and security of integral, invaluable ecotypes. | am
grateful for such a service."

12. Virginia Lehman, Blue Moon Farm, LLC, 811 Mountain River Drive, Lebanon, Oregon
97355.

A number of accessions from the Lolium, Cichorium, Festuca and Trifolium genera have
been used to attempt to develop new varieties with superior traits to resist environmental stresses
such as drought or heat stress. As a private researcher, it would be very difficult without the
assistance of the germplasm stored in the W-6 repository. She expresses appreciation of the Pl
system.

13. Tami Brown, NexGen Turf Research (formerly Advanta Seeds Pacific), 33725 Columbus
St SE, Albany, OR 97322.

Several accessions of grass species were used as checks in their nurseries. All of the
cultivars that we requested performed as expected with one exception: P1600867 (Festuca rubra
commutata 'Shadow' was contaminated with another fine fescue species and we had to cease
work with this variety. Thank you, please let me know if there is any more that you require.

14. Jerry Hall, Grassland Oregon, Inc., 4455 60th Ave NE, Salem, Oregon 97305.

Accessions of Camellina sativa were requested for use in breeding to create a high seed
yielding cultivar adapted to the Willamette Valley. At this time | am in the very early stages of
the process. He is doing the Camellina breeding as a hobby; it is not related to his employment
at Grassland Oregon. | will be planting out the material below for observation trials this fall.
We moved to a new location later than | had anticipated and as a result we were not able to plant
last fall. | planted samples out in April, 2008 in Macleay, OR and the plots received minimal
inputs. The following lines had extremely poor germination: Ames 26673, 26674, 26676,
26677 and P1304269. Two samples did not germinate: P1304271 and P1258367. Lines were
evaluated for pod set and seed yield and single plant selections were made from various lines.
Seed from single plants were harvested and plants will be established from the best seed yielding
plants in the coming spring. Plants will be evaluated for establishment. Poor establishing plants
will be removed prior to flowering. The plants exhibiting the best flowering will be allowed to
intercross. The elite plants (ones with the best branching and greatest seed yield potential) may
be selected at this time and hand-pollinated.

15. Joanie Cooper, 7920 SE Amity Road, Amity, OR 97101.

Scions of Pyrus, Cydonia, Sorbus, and Mespilus and cuttings of Actinidia were offered
by the Home Orchard Society to the general public at their annual spring event. The Society
teaches grafting and growing and has produced hundreds of trees now growing locally. They
appreciate the Repository's generosity and recognize it as a wonderful resource. The Home
Orchard Society maintains a trial at Clackamas Community College. Each year underperforming
varieties are removed and promising new ones are added.

16. Joyce Takeyasu, 7280 Parktree Lane NE, Keizer, Oregon 97303.

Accessions of Perilla were requested. Perilla is a popular Asian herb with multiple uses.
The leaves, which have purported medicinal properties, are consumed as a potherb and garnish.
The leaves also contain an essential oil used for flavoring. The seeds are edible as well or can be





pressed to obtain an oil high in linolenic acid. The objective of this study was to determine the
suitability of growing Perilla as a seed crop in western Oregon.

Seeds of a Perilla sp. (accession Pl 596291 lot 93ncaiOl) were obtained from the North
Central Regional Plant Introduction Station in Ames and started outdoors in cell trays in May.
Out of a total of 213 seeds, 70 seeds germinated, of which 57 had a more vigorous growth habit
than the remaining 13 plants. The plants were transplanted to a field near Clatskanie in June.
Fertilizer was applied at planting and again in early July, and hand weeding performed as
necessary to keep weeds down. There were no insect or disease problems to report. The plants
were extremely frost sensitive and freezing overnight temperatures on October 25-27, 2007
killed the plants. No seeds were harvested as the seeds were still watery and undeveloped. The
short growing season in western Oregon is problematic for Perilla seed production. Although
seeding and transplanting in this study could have occurred earlier, unpredictable spring weather
can delay direct seeding until May in some years. Without earlier seed maturity or use of a
greenhouse to extend the season, Perilla is an unlikely candidate as a seed crop in western
Oregon.

Observations on plant growth and development are presented in the following table:

Plant Height
Date (inches) Stage of Growth

17 Jun 2007 2-4 vegetative

07 Jul 2007 6-8 vegetative

24 Jul 2007 12 vegetative

06 Aug 2007 18-24 vegetative

11 Sep 2007 36-42 bud formation
06 Oct 2007 48 mid-bloom

27 Oct 2007 48 late bloom/seed set
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