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2017 W6 TAC Annual Meeting (Teleconference) Agenda

Date: Wednesday, June 21, 2017 (8:00 am to 5:00 pm PST)

Location: Hulbert Hall, Room 323J, WSU Pullman Campus

*Note: Participants may be present in person or phone in as teleconference only.
Dial-in number: 1-888-844-9904

Access Code: 9185912

Chair — Joe Kuhl
Vice Chair — Carol Miles
Secretary — Jack Martin

8:00 a.m. to 8:25 a.m.: Participants Call in
8:25 a.m. to 8:30 a.m.: Dr. Joe Kuhl, Chairman’s opening remark, approve agenda
8:30 a.m. to 8:50 a.m.: Dr. Jim Moyer, Administrative Advisor’s report, remark and W6
budget
8:50 a.m. to 9:30 a.m.: Dr. Peter Bretting, ARS National Program Office (schedule
conflict, a written report distributed; Dr. Edward Kaleikau, National Program
Leader, Division of Plant Systems-Production; and Dr. Hao Tran, PWA)
9:30 a.m. to 9:50 a.m.: 2016 TAC meeting minutes, discussion and approval
9:50 a.m. to 10:10 a.m.: Break
10:10 a.m. to Noon: Business meeting: ARS Site reports (Ten minutes each)
10:10 a.m. to 10:20 a.m.: NGRL, Beltsville, MD, Dr. Gary Kinard
10:20 a.m. to 10:30 a.m.: NSGC, Aberdeen, ID, Dr. Harold Bockelman
10:30 a.m. to 10:40 a.m.: NCGR, Corvallis, OR, Dr. Joseph Postman
10:40 a.m. to 10:50 a.m.: NCGR, Davis, CA, and NALPGR, Parlier, CA, Dr. John Preece
10:50 a.m. to 11:00 a.m.: NLGRP, Ft. Collins, CO, Dr. Stephanie Greene
11:00 a.m. to 11:10 a.m.: TPGRD, Hilo, HI, Dr. Peter Boches
11:10 a.m. to 11:20 a.m.: WRPIS, Pullman, WA, Dr. Jinguo Hu
11:20 a.m. to 11:30 a.m.: NCGRCD, Riverside, CA, Dr. Marylou Polek
11:30 a.m. to Noon: General discussion
Noon to 1:00 p.m.: Lunch break
1:00 p.m. to 4:00 p.m.: Business meeting: State reports (approximately 10 minutes each)
1:00 p.m. to 1:10 p.m.: California, Dan Parfitt
1:10 p.m. to 1:20 p.m.: Colorado, Mark Brick
1:20 p.m. to 1:30 p.m.: Idaho, Joe Kuhl
1:30 p.m. to 1:40 p.m.: Montana, Jack Martin
1:40 p.m. to 1:50 p.m.: Nevada, Melinda Yerka
1:50 p.m. to 2:00 p.m.: New Mexico, lan Ray
2:00 p.m. to 2:10 p.m.: Oregon, Shawn Mehlenbacher
2:10 p.m. to 2:20 p.m.: Utah, Kevin Jensen
2:20 p.m. to 2:30 p.m.: Washington, Edward Scheenstra
2:30 p.m. to 2:40 p.m.: AK, AZ, Hl and WY, Dave Stout
2:40 p.m. to 3:45 p.m.: Open discussion, suggestion, election, 2018 meeting date/site, and
resolutions
3:45 p.m. to 4:45 p.m.: Resolutions committee report
4:45 Adjourn






State report for
Alaska, Arizona, Hawaii and Wyoming

Compiled by Dave Stout

An Email was sent to each NPGS germplasm recipient from Alaska, Arizona, Hawaii and
Wyoming. Questions asked were:

Did the material arrive in good condition? Did the material germinate and/or root well? Did the
material grow well? Any observations you may have on general growth and development? Was
this material useful to you? If yes, how? If no, why not? What were the outcomes from any plant
germplasm you received: Was it part of a research experiment? Did you make crosses? Are you
developing any new plant offerings? What are your future plans with this material? Have you
completed any publications or news items related to the material you received at any time? If
yes, please include a list of your publications and news items.

Alaska had 25 accepted orders, 154 order items of which 99 were filled on 10 addresses
Arizona had 75 accepted orders, 1,748 order items of which 1,665 were filled on 38 addresses
Hawaii had 33 accepted orders, 303 order items of which 233 were filled on 26 addresses
Wyoming had 18 accepted orders, 636 order items of which 571 were filled on 7 addresses.

Responses to the questionnaire are below:

(A) Masod, Gary, Northland Orchards, 7610 Old Harbor Road, Anchorage, Alaska, United

States

The cuttings arrived and appeared in good condition, but | was not able to get them to root, while using two
methods including a prorogation machine.

All other questions have same answer

Thanks for the material and over the years | have had very good luck with apple and cherry scion
wood Including a cherry that | feel in superior to what we normally
grow in our area and an apple from Kazakhstan that is proving hardy, productive, with a distinctive spicy
taste. Really appreciate this service.

(B)Pearson, Roger, Fairbanks Fruit Growers, 1364 Little Fox Trail, Fairbanks,
Alaska, United States

Apple seed received from openly pollinated Kazakhstan accessions arrived damaged due to improper
packaging. Much of the seed accessions GMAL3625.g was crushed because it was shipped in an
envelope with no padding.

A bubble wrap padded envelope would have prevented damage.

The undamaged seed was divided between 3 growers.

I had success germinating 3 accessions out of 4. Seed stratification started December 2016, planted in
tree pots 3-25-17. As of 5-22-17 trees are approximately 4" tall with 10 true leaves.

Pl 657002 Kaz 95 06-01

GMAL 4084.a  Kaz 96 02-01P-8

GMAL 3552.v  Kaz93-19-02





Test to determine if any of these accessions are winter hardy in interior Alaska. Location is elevation
940 feet above sea level 7 miles northeast of Fairbanks, Alaska. If any assessions survive will be used for
plant breeding in future.

Received apple bud wood from Geneva August 2016. Material received in excellent condition.
Grafted using chip bud method on Malus Ranetka rootstock 8-13-201.6
Accession grafted apple name

588803.05 chestnut crab apparently successful
613817.07 malinda Failed

1485500.08 sissipuk Failed

588872.12 northern spy Failed

Chestnut crab apparently grafted successfully although it is very early in the growing season in Interior.
Plants are just coming out of dormancy at my location.

Failures may have been due to Cold or method of grafting. According to R.M. Crasweller (Professor of
Tree Fruit, Penn State Extension) “Chip budding is done in the spring before growth starts when stock
and scion are still totally dormant".

Temperatures at this location reached -40 F with -30 F for extended periods during winter 2016-2017.
Wind and low snow cover during Nov/Dec 2016 was also noted. After which snow cover was above

normal.

Test for winter hardiness is the initial object of this experiment. Any germplasm that survives will be
used for breeding purposes.

This is not published.
| grafted other material this spring from Geneva and will see results next year.

(C) Burkett, Albert, EWSY INC, 4342 East 31st Place, Yuma, Arizona, United States
The material arrived in good condition and grew well. In fact, all of the seed | have received from NPGS

has grown well.

The material is useful and one line will be used as parental material after | made selections. One line will
be used as a source for foliar disease resistance.

This material is useful for both research and commercial venues.
| have not made any publications.

(D) McCormick, Molly, Northern Arizona University, PO Box 5694, Flagstaff, Arizona, United
States

See my responses to your questions below. I was given Asclepius subverticillata for a research
project in Arizona (seeds from Utah). Thanks,





1. The material was in good condition. I cold moist stratified it for 30 days, and had 100%
germination by April. It was installed at a restoration plot in July. It ended up being
mixed with other accessions of Asclepius subverticillata, so specifics regarding the GRIN
accession are unavailable.

2. Was this material useful to you? If yes, how? If no, why not?

The materials was useful, as we were able to boost the number of milkweed species richness and
abundance of milkweed at our site.

3. What were the outcomes from any plant germplasm you received: Was it part of a research
experiment? Did you make crosses? Are you developing any new plant offerings? What are your
future plans with this material?

This was an experiment testing restoration design and response from the pollinator community.
We collected data on Monarch eggs and larvae. We installed hundreds of milkweed plants of 3
species from various sources, and found 11 eggs, 19 larvae, and no chrysalis, which didn't end
up being enough data for analysis. We weren't developing germ plasm with this project.

4. Have you completed any publications or news items related to the material you received at
any time? If yes, please include a list of your publications and news items.
No publications, but the project received some media coverage from NAU-TV:

https: //www.facebook.com/LandscapeConservation/videos/1330063137062969/

(E) Miyasaka, Susan C., University of Hawaii, Department of Tropical
Plant and Soil Sciences, Hilo, Hawaii, United States

(E) Skibicki, Samuel, Northern Arizona University, 617 S Beaver Street,
Flagstaff, Arizona, United States

Recently, | requested and received 12 sweet potato accessions from Griffin, Ga.

1. Did the material arrive in good condition? Did the material germinate and/or root well? Did the
material grow well? Any observations you may have on general growth and development?

Yes, plant materials arrived in good condition. | then sent them to a commercial TC laboratory which is
charging me fr multiplying the accessions further.

2. Was this material useful to you? If yes, how? If no, why not?

Yes, | have received 7 out of 12 accessions after they were multiplied by commercial TC
laboratory. We planted them in pots in the greenhouse & will be planting them in field trials
soon.

3. What were the outcomes from any plant germplasm you received: Was it part of a research
experiment? Did you make crosses? Are you developing any new plant offerings? What are your
future plans with this material?



https://www.facebook.com/LandscapeConservation/videos/1330063137062969/



No data collected yet.

4. Have you completed any publications or news items related to the material you received at
any time? If yes, please include a list of your publications and news items.

Earlier, we received plant materials of Medicago truncatula from Germplasm Repository in
Washington State. Published article in J. Amer. Soc. Hort. Sci 14(3):249-255, 2016

Evaluation of Aluminum Sensitivity in Barrel Medic Germplasm by Yawadee Srimake and
Susan C. Miyasaka

(F) Roybal, Carla, Northern Arizona University, Biology Department, 617 S Beaver St,
Flagstaff, Arizona, United States

2) citations of publications, reports, presentations that include the plant
germplasm you received at any time. Your information is important to USDA and
NPGS as it provides justification for the continuation of this program. Data
presented at 2017 Colorado Plateau Native Plant Program annual meeting in Monticello
UT, will be used in Ecological Society of America and Colorado Plateau Biennial
Conference presentations this summer, publication in preparation.

1. Did the material arrive in good condition? Did the material germinate
and/or root well? Did the material grow well? Any observations you may have on
general growth and development? The material arrived in good condition, but
material from the same warehouse was sent piecemeal and without explanation as to
why the order was not shipped in full (it seemed the person filling the order was sending
us accessions based on his own discretion, not what we requested). The material
germinated and rooted beautifully in the greenhouse, except for all accessions of
Achnetherum hymenoides and Sporobolus cryptandrus, but ACHY is notoriously tricky
to grow in our greenhouse and SPCR as possibly planted too deeply...

2. Was this material useful to you? If yes, how? If no, why not? Yes! This
material is the foundation of my master's thesis.

3. What were the outcomes from any plant germplasm you received: Was it
part of a research experiment? Did you make crosses? Are you developing any
new plant offerings? What are your future plans with this material? My thesis is
examining the role of source climate in functional trait expression within species,
especially in roots. Specifics about collection coordinates should be more readily
available to researchers, by the way. We had trouble getting this info, which is key to
our question. Research took place in a greenhouse. There isn't much residual material,
but that what we have is currently being stored.

4, Have you completed any publications or news items related to the material
you received at any time? If yes, please include a list of your publications and
news items. Have not completed publications or news items yet.

(G) Ahmad, Amjad, University of Hawaii at Manoa, 3190 Maile Way, St. John 102, Honolulu,
Hawaii, United States






Q1. Didthe material arrive in good condition? Did the material germinate and/or root well? Did the
material grow well? Any observations you may have on general growth and development?

A: The materials arrived in very good condition with secured package. Thank you very much.
Q2. Was this material useful to you? If yes, how? If no, why not?

A: The overarching goal for obtaining the materials was to evaluate chickpea suitability for the micro
climates/growth condition in Hawaii. However, since the materials came in a small quantity, | had to
plant them at one location under controlled condition in order to increase the collection and evaluate
them at different locations. So, its not yet clear if they will be useful or not.

Q3. What were the outcomes from any plant germplasm you received: Was it part of a research
experiment? Did you make crosses? Are you developing any new plant offerings? What are your future
plans with this material?

A: Its a research trials lead by the University of Hawaii to evaluate chickpea crop suitability to different
growth conditions in Hawaii as part of the crop diversity and self-sufficiency movement in the state.

Q4. Have you completed any publications or news items related to the material you received at any
time? If yes, please include a list of your publications and news items.

A: A newsletter (extension bulletin) for a call out to local farmers to participate in the project and
evaluate chickpea at different locations in Hawaii.

Extension bulletin: Ahmad A. A., T.J.K. Radovich, H.V. Nguyen, J. Uyeda, A. Arakaki, C. Nazario-Leary, J.
Sugano, S. Motomura, and J. Silva. 2016. Evaluating the Suitability of Chickpea (Cicer arietinum L.) as a
New Legume Crop to the Tropical Condition of Hawaii. HanaiAi Newsletter.
http://www.ctahr.hawaii.edu/sustainag/news

(H) Kantar, Michael, University of Hawaii, St. John Plant Science Lab, Room 102, Honolulu, Hawadii,
United States

1. Did the material arrive in good condition? Did the material germinate and/or root well? Did the
material grow well? Any observations you may have on general growth and development?

Yes the material arrived in excellent condition, the material grew well, We did not take detailed
notes, as we were mostly concerned with crossability.

2. Was this material useful to you? If yes, how? If no, why not?
The material was very useful, we have crossed both the teosinte and wild sunflower with

domestic material, we are looking at potential segregation for perennial habit and drought
resistance.



http://www.ctahr.hawaii.edu/sustainag/news



3. What were the outcomes from any plant germplasm you received: Was it part of a research
experiment? Did you make crosses? Are you developing any new plant offerings? What are your
future plans with this material?

It was for both research purposes, crossing, and prebreeding. We will be evaluating crosses in
future material for further use in our breeding program.

4. Have you completed any publications or news items related to the material you received at
any time? If yes, please include a list of your publications and news items.

We have not completed any publication yet, but hopefully will soon.

(1) Love, Ken, 81-6393 Keopuka Makai, , Captain Cook, Hawaii, United States
1. Did the material arrive in good condition? Did the material germinate

and/or root well? Did the material grow well? Any observations you may have on
general growth and development?

Still waiting for the material to germinate, so far less than 10% which is common
for dormant figs coming to Hawaii.

2. Was this material useful to you? If yes, how? If no, why not?

Very much so in terms of building the Hawaii Tropical Fruit Grower 5 island
repositories.

3. What were the outcomes from any plant germplasm you received: Was it
part of a research experiment? Did you make crosses? Are you developing any
new plant offerings? What are your future plans with this material?

Plants will be grown out in 5 areas of Hawaii where cuttings will be made
available to our 750 growers.

4. Have you completed any publications or news items related to the material
you received at any time? If yes, please include a list of your publications and
news items. Not recently but past publications are found on the University of
Hawaii web sites. http.//www.hawaiifruit.net/figs.htm is one of the older

extension publications.



http://www.hawaiifruit.net/figs.htm



(/) Rau, Edward, Sustainable Bioresources, LLC, PO Box 350, Naalehu, Hawaii, United States

1. Did the material arrive in good condition? Did the material germinate and/or root well? Did the
material grow well? Any observations you may have on general growth and development?

Because of pick-up and shipping delays the seeds were not in optimal condition on arrival in Hawaii. The

seeds of Brosimum alicastrum (Maya Nut) are of a recalcitrant species and these delays may have
affected their viability. On arrival they were all immediately planted in an experimental array of various
soil mediums and fungicide treatments. Only about 26% of the seeds germinated. According to the
Maya Nut Institute, this is an abnormally low rate for this species. Soil types, growing conditions and
fungicide treatments did not appear to affect the germination rate but the seed condition did (presence
or absence of radicles). Most of those without intact radicles did not germinate.

The seedlings from the germination experiments in September 2016 are free of pests and diseases but
growing very slowly. We are now beginning to distribute these to others for field trails.

2.  Was this material useful to you? If yes, how? If no, why not?

It would be very difficult to obtain these perishable seeds from foreign sources and import them into
Hawaii. Without having a domestic source for them (USDA Miami) we would not have been able to
conduct this research. The material would have been more useful if the origin of the trees grown by
USDA in Florida was provided. The species may be locally adapted to soil and climatic conditions
present in the areas where the trees were endemic. We suspect the trees may have been from an area
that does not have volcanic soils as we do here in Hawaii.

3.  What were the outcomes from any plant germplasm you received: Was it part of a research
experiment? Did you make crosses? Are you developing any new plant offerings? What are your future
plans with this material?

Refer to my responses to previous questions. We are a research company and this part of an ongoing
series of experiments.

We plan to use most of the seedlings produced from germination testing in small field trails with
volunteer farmers and have donated some seedlings to the University of Hawaii.

The remainder of the seedlings will be advertised as new product offerings through our online store,
currently closed.

If there are favorable outcomes from field trails, including production of viable seeds from local
plantings, we will promote our long term goal of establishing this species as a new agroforestry crop in

Hawaii.

4. Have you completed any publications or news items related to the material you received at any
time? If yes, please include a list of your publications and news items.





Yes, we have published preliminary results from the germination experiments in the news section of our
website: sustainablebioresources.com Photos are available.

We have also shared information on the germination tests with the Maya Nut Institute.

In keeping with our policy regarding the introduction of new species in Hawaii and our Plant Pono
Nursery endorsement, a HPWRA invasiveness risk assessment was obtained, confirming low risk.

We do not introduce plants that have not been assessed or determined to present high
risk. See: http://www.plantpono.org/hpwra-plant.php?id=1340

(K) Reyes, Victor, Akahele Energy, 46 Kalihi Place, Kula, Hawaii, United States

Thanks for touching base... Received the material in good shape. However, they were not planted due
to traveling conflict but will do so this summer. Will advise of results accordingly.

(L) Harper, Mary, Pepperitaville, P.O. Box 166, Cowley, Wyoming, United States

All my seed germinated and plants have now gone to the garden. | am trialing varieties for my high
desert location in Wyoming. We get temps as high as 110 in the summer. Locally, there is little variety
of pepper plants available. | am hoping to be able to offer more choice to local growers. | currently
grow 325+ varieties from more than 60 countries. | am very excited to see how the USDA Germplasm
plants produce in our shorter season, high altitude location. My seed was started February 1st and
moved to heated greenhouse February 15th. | very much appreciate the chance to start these mostly
unknown varieties.



http://sustainablebioresources.com/

http://www.plantpono.org/hpwra-plant.php?id=1340









Appendix F: NRSP BUDGET REQUESTS SUMMARY

Project Number and Title

O Other (please list):

MRF FUNDING
DESCRIPTION Actual FY 16 Proposed FY 17 Proposed FY 18 Proposed FY19 Proposed FY20
(year 1) (year 2) (year 3) (year 4) (year 5)
Dollars FTE Dollars FTE Dollars FTE Dollars FTE Dollars FTE
SALARIES 263,193 6 271,089 6 279,221 6 287,196 6 295,210 6
FRINGE BENEFITS 77,290 79,609 81,997 84,339 86,693
WAGES 45,000 45,000 45,000 45,000 45,000
TRAVEL 5,000 5,000 5,000 5,000 5,000
SUPPLIES 6,722 6,722 6,722 6,722 6,722
MAINTENANCE 8,000 8,000 8,000 8,000 8,000
EQUIPMENT/ 10,000 10,000 10,000
CAPITAL
IMPROVEMENT 10,000 10,000
TOTAL 415,205 425,420 435,940 446,257 456,625
OTHER SOURCES OF FUNDING
Please check one of the following: O Industry X Federal Agencies [ Grants/Contracts [0 SAESs

DESCRIPTION Actual FY 16 Proposed FY 17 Proposed FY 18 Proposed FY19 Proposed FY20
(year 1) (year 2) (year 3) (year 4) (year 5)
Dollars FTE Dollars FTE Dollars FTE Dollars FTE Dollars FTE
SALARIES 2,234,045 26 2,234,045 26 2,234,045 26 2,301,067 26 2,370,100 26
FRINGE BENEFITS a a a a a
WAGES 35,000 35,000 35,000 35,000 35,000
TRAVEL 50,000 50,000 50,000 50,000 50,000
SUPPLIES 143,000 143,000 143,000 143,000 143,000
MAINTENANCE 64,000 64,000 64,000 64,000 64,000
EQUIPMENT/ 20,000 20,000 20,000 20,000 20,000
CAPITAL
IMPROVEMENT
TOTAL 2,546,045 2,546,045 2,546,045 2,613,067 2,682,100

A 3% annual salary and benefit for WSU employee are included.







STATE OF COLORADO
Annual Report to the W-6 Technical Committee for Calendar Year 2016
Compiled by Pat Byrne, June 12, 2017

Orders for germplasm from the NPGS constituted delivery of accessions from both clonal
repositories and Plant Introduction Stations. A total of 1,661 accessions were delivered in
Colorado, constituting 96 orders. This represented a decrease in shipments from the previous
year (2,312 accessions and 140 orders in 2015). Orders were shipped from the following
locations: COR, DAV, GEN, HILO, MAY, MIA, NC7, NE 9, NR6, NSGC, NSSL, OPGC,
PVPO, RIV, S9, SOY, TOB, and W6.

The following is a report of germplasm activities in Colorado during the 2016 calendar year from
scientists that responded to a request for information.

1.

Walter Messier of Evolutionary Genomics, Inc., Lafayette, CO, received numerous
accessions for research on a genomics project. Seedlings were germinated and then DNA and
RNA were prepared for subsequent research. No NPGS accessions were grown beyond
seedling stage. No publications or releases were reported.

Erika Vohman of the Maya Nut Institute in Crested Butte, CO reported that the accession of
Brosimum alicastrum she received was used for cooking. Some was processed in Colorado
and some went to a company in Seattle that wanted to experiment with it.

Dustin Wiggans of USDA-ARS in Fort Collins received seed of several inbred lines of
maize. The Germplasm will be utilized in a field and greenhouse experiment to research
xylem functionality, repair, and overall robustness. No germplasm releases were made to the
public. He reported two publications related to NPGS germplasm (see below).

Julia Schur of USDA-APHIS received seed of 23 species that she will photograph for the
identification tool Federal Noxious Weed Disseminules of the U.S. The new photographs will
replace existing photos in the tool, which are or poor quality. No germplasm releases were
made to the public and there were not related publications.

Anne Howard and colleagues of Colorado State University used maize germplasm to conduct
preliminary research on root structure and composition. Their results supported a research
proposal to the ARPA-e ROOTS program that was funded. No germplasm releases or
publications.

Patrick Byrne of Colorado State University used seed of two historical spring wheat varieties
to evaluate their response to additions of compost to the soil in a greenhouse study.

Christy Peebles of Colorado State University used the germplasm for a student design project
in chemical and biological engineering to transiently produce a monoclonal antibody. No
germplasm releases or publications.





10.

11.

12.

13.

14.

Vesselin Dotrov used apple and cherry germplasm to graft trees in his backyard. No
germplasm releases or publications.

Lim Yates of Parker, CO used barley, rye, Kentucky bluegrass, and ginger germplasm to see
if it would grow on their soil.

Lee Panella of USDA-ARS, Fort Collins, CO, will use 30 Beta vulgaris accessions to test for
resistance to Rhizoctonia in a field nursery. The rest of the accessions represent a sampling of
ARS-developed sugar beet germplasm decade by decade from the 1940s, and will be
examined for changes in the gene pool of cultivated germplasm over that time period,
comparing it to modern cultivars as well as the crop progenitor subspecies.

Andrew Barney of Colorado State University evaluated tomato wild relatives Solanum
galapagense and S. cheesmaniae for novel traits that may be beneficial to domestic
tomatoes, such as leaf structure, salt tolerance, frost tolerance, disease resistance,
anthocyanin content, and attractiveness to pollinators.

Scott Haley of Colorado State University received seed of two durum wheat lines. He plans
to cross these with bread wheat to transfer the solid stem trait for wheat stem sawfly
resistance that the durum lines carry.

April Goebl of the University of Colorado planted sunflower accessions in a common
garden experiment comparing performance (survival, growth, reproductive output) under
different water treatments.

Carolyn Keller of Colorado State University’s San Luis Valley Research Center received
two potato cultivars as tissue culture material. They were used by her certified seed potato
growers.

No cultivars or germplasm were released based on germplasm received from the National Plant
Germplasm System.

Two publications were reported that involve NPGS germplasm:

1.

Gleason, S., Wiggans, D., Bliss, C., Comas, L., Cooper, M., DeJonge, K., Young, J., &
Zhang, H. (2016). Electron transport, PEP carboxylase activity, and maximal net CO;
assimilation exhibit coordinated and proportional decline with loss of hydraulic
conductance during water stress in Zea mays. Abstract for 25th Western Photosynthesis
Conference, American Society of Plant Biologists.

Gleason, S.M., Wiggans, D.R., Bliss, C.A., Young, J.S., Cooper, M., Willi, K., & Comas,
L. (2017). Embolized stems recover overnight in Zea mays: the role of soil water, root
pressure, and nighttime transpiration. Frontiers in Plant Science 8, 662.






2016 W6 Idaho State Report
Joseph C. Kuhl

In 2016, 5,709 accessions representing 32 genera and 73 species were requested in Idaho from
the National Plant Germplasm System. Total number of accessions were slightly down from
2015 when 7,533 accessions were requested including 48 genera and 75 species, however 2016
maintained a higher numbers of accessions than requested in 2012 to 2014: 2,528 in 2014, 2,960
in 2013, and 4,221 in 2012. There were a total of 107 orders from Idaho in 2016, higher than 73
orders placed in 2015 and 80 orders in 2014. Overall this represents a 34% increase in the total
number of orders compared to 2015. Orders were evenly divided among state, federal and
private groups, 37, 35, and 35 orders, respectively. The major user groups (assessed by the
number of accessions requested) in 2016 were USDA scientists (primarily based in Aberdeen,
Idaho) (68% of total accessions) and state entities (20% of total accessions), together accounting
for ~88% of the total accessions requested. University researcher requests made up the vast
majority of requests from state agencies. The top two private requests were from companies,
J.R. Simplot with 369 Solanum accessions and Monsanto, Wheat Technologies Center with 136
Triticum accessions. The top five genera (15%) requested in Idaho in 2016 were Triticum
(2,909) followed by Avena (1,280), Hordeum (479), Solanum (451), and Brassica (407), together
representing 97% of all accessions requested.

University of Idaho research programs utilized NPGS germplasm.
Dr. Alex Karasev (Xue Feng) requested 5 Phaseolis accessions and 2 Vicia accessions in 2016

for virus propagation and identification.

Dr. Jack Brown (Jim Davis) requested 407 Brassica accessions in 2016 for his Brassica breeding
program.

Dr. Jianli Chen (Justin Wheeler) requested 613 Triticum accessions in 2016 for her wheat
breeding program.

Dr. Louise-Marie Dandurand (Andrew MdGinnis) requested 27 Solanum accessions and 5
Lupinus accessions for evaluation as trap crops for Globodera pallida (pale cyst nematode).

Dr. Mark Schwarzlander (Bradley Harmon) requested a diverse set of species to evaluate
efficacy of selected arthropods and pathogens to be used as biological controls.

Jenny Durrin in the nuclear seed potato program requested 1 Solanum accessions in 2016.

Dr. Joseph Kuhl requested 3 Solanum accessions (populations) to screen for resistance to
Globodera pallida (pale cyst nematode).





Publications:

Gazave, E., E.E. Tassone, D.C. Ilut, M. Wingerson, E. Datema, H.M.A. Witsenboer, J.B. Davis,
D. Grant, J.M Dyer, M.A. Jenks, J. Brown, and M.A. Gore (2016) Population genomic analysis
reveals differential evolutionary histories and patterns of diversity across subgenomes and
subpopulations of Brassica napus L. Frontiers in Plant Science. 7:article 525.

Feng, X., J. Myers, and A. Karasev (2016) Bean common mosaic virus isolate overcomes the bc-

3 resistance allele in common bean: Virus genetic determinants defining a novel pathogenicity
group. Phytopathology 106S: 7-8.

Germplasm user reports for 2016 requests:

I requested seed of two mapping populations, one is used for mapping of FHB resistance,
another is used for mapping of yield components. The two populations are being phenotyped
now and some results will be generated this summer.

Seed quality are good.
Let me know if you have additional questions.

Jianli Chen, University of Idaho

I really appreciate help we got from NSGC (National Small grain collection) to give us seed
when we need it.

Actually, I received 68 wheat germplasm not 136. However, it was sent twice, that is why it
became double (136). I had to request twice because my helper make planting error and I
decided to get fresh seed. The seed was fine and grows well. I just use them to identify leaf and
stem rust races if any in the field. I have planted it in South Texas area just to monitor disease
conditions there and understand what race of rusts available during each season just to
understand the genetics of our pipelines.

Thank you very much

Zewdie Abate, Monsanto, Wheat Technology Center





The germplasm I received was in good shape and all the seeds planted germinated.

I have use this material in crossing, the barley lines are being used to make some new food
barley cultivars that would fit in the Idaho growing areas. The three winter wheat lines and the
four spring wheat lines are being used in my breeding program to develop wheat varieties that
are adaptable to the Montana region.

The National Germplasm System is an important part of the overall agricultural production
system in this country and I highly support the use of my tax dollars to support this program for
future generations of hungry people, both in the US and to those countries to where we export
our products. The exportation of our agricultural products helps to offset the deficit our country
has from importing goods from other countries.

Thank you for your efforts to document the usefulness of this germplasm

Dale Clark, Northern Seed, LLC

Seed from the National Germplasm System arrives in good shape and generally grows just fine.
We use seed from the National Germplasm System for plant breeding and research.
Thanks,

Brett Despain, ADM Seedwest Research

Attached (below) please find a general summary of the tests and evaluations we performed using
the alfalfa seed varieties obtained from the NGS.

In most cases, these are Standard Check varieties for disease, pest and agronomic evaluations
used in our alfalfa breeding program.

Overall, the seed seems to have good viability, though there have been some varieties with lower
than desired germination.

Also for some of our more frequent evaluations (nematodes and diseases) 10 g of seed at a time
is barely enough to seed the number of trays required for the year. We know that there is a
limited amount of archived germplasm but hope that some of the more used varieties could be
increased in the future.

Please note that this list includes seed requested by my colleague here at Nampa, Megan Perales.





I hope this helps!

Steve Hanchett, (and Megan Perales) Forage Genetics International, LLC

Forage Genetics, Intl.
Nampa, Idaho Research

Station

Summary of Alfalfa Standard Check seed used in 2016

evaluations

S = Susceptible to pest; LR = Low Resistance; R = Resistant; HR =

High Resistance

Number scores for Fall Dormancy are evaluated FD (1-12 scale; 1 = most dormant); 2017 FD = in

current FD evaluation

Medicago
variety

Comment

Anthracnose (AN)

Blue Alfalfa Aphid (BAA)

Fall Dormancy (FD)

Fusarium Wilt (FW)

Green Pea Aphid (PA)

Salt Germ

Spotted Alfalfa Aphid (SAA)

Stem Nematode (SN)

Verticillium Wilt (VW)

5246

3

5262

2017 FD

ABI 700

6

Apollo

(host)

Apollo I

(host)

Arc

Baker

Caliverde

Cuf 101

HR

HR

HR

Dona Ana

G-2852

2017 FD

Kanza

(not
used)

Lahontan

Maverick






poor
Mesa Sirsa germination R

MnGN1 S

(not
OK 08 used)

Ranger LR

good
Saranac germination S

Saranac AR

UC-1465 11

UC-1887 8.9

Vernema HR

WL 325HQ 2017 FD

ZG 9830 2017 FD

Arash and I requested seeds of the 20 wheat accessions for a greenhouse study. We are
investigating different response of wheat germplasm to insect damage. The study is still
undergoing, and no result or conclusion is available at this moment. So far, we only use six of
the 20 accessions, and one or two of them is very low in germination.

Thank you,

Xi Lian [and Arash Rashed], University of Idaho

I will gladly give you any info you need. I did receive 30 packets of Einkorn wheat last year
from the Aberdeen germ plasm center in Idaho.

The condition of seed looked good, we received packets of seed from many parts of the world
that we have planted this spring, we still have some winter verities that we will plant this fall. So
far we have had good germination on the majority of the seed a few from some countries are not
so good but happy with results. My intended purpose is to build a seed base for a certified
organic farm, that grows the ancient grains, Einkorn, Emmer, and Spelt and sell directly to the
consumer or wholesale to bakeries. Trying to find seed for these ancient grains is like trying to
find a needle in a haystack. I planted each packet separate from each other and have marked each
packet from which country seed came from so when harvested I can keep record of harvest and
yields from the different countries of origin. I plan on giving back to the Aberdeen germ plasm
center some of the seed from what I harvest and any information they desire so that their





research can continue and replenish their supply for another farmer like me. I am 5th generation
farmer in the Rockland ID valley. The only way to be successful these days is transition to
Organic when we have only 220 acres to work. The ancient grains may be a small market but
growing fast and worth the risk to transition for the premium price that it will sell for.

Mark Ralphs, Benchview Farms





Yes, we got a bunch of Brassica juncea accessions last year. They were delivered promptly and
the packages were received in good condition. Germination was good. We're using them as part
of a genetic mapping and breeding efficiency study. So far we've grown plants in the greenhouse
for DNA sampling and to produce more seed for field trials, which we planted this spring. Talk
with Jack for details on the project.

We have a first paper from a similar study using Brassica napus accessions that we did with a
group of USDA scientists. Jack, do you have Elodie and Erica's paper close at hand?

Jim B. Davis, University of Idaho

Yes, [ requested 2 Vicia accessions and 5 Phaseolus accessions orders in 2016 and used them for
my research study.

[tems:
1 PI 655329 - W6 - Vicia faba var. minuta
2 P1 667236 - W6 - Vicia faba var. minuta

For these two faba bean cultivars, I used them to propagate one strain of PSBMV. Although I
could detect virus replicating there but faba bean is too hard to get seed in the greenhouse
condition so I stopped using them for the further study. Then seed condition was good and
germination rate was around 80%.

1 PI1 549734 - W6 - Phaseolus vulgaris
2 P1 549668 - W6 - Phaseolus vulgaris
3 PI 549535 - W6 - Phaseolus vulgaris
4 P1 549732 - W6 - Phaseolus vulgaris
5 PI1 549729 - W6 - Phaseolus vulgaris

for these bean cultivars, I used them to test the pathogenicity of different strains of BCMV. This
is my main project and it is very productive by using the seeds from germplasm center. Currently
we got several papers published from 2014-early 2017. The seed quality was very good and it's
really great help to get all these cultivars with different genetic background from a stable source.
Hopefully this helps, let me know if you need any other information.

Best regards,

Xue Feng, University of Idaho





Indeed we did use resources from the 369 Solanum accessions inventory in 2016. I arranged
shipments from Sturgeon Bay with John Bamberg. I also shared the results of our work that you
see attached with John. The condition of samples received from the repository was fine. We had
enough quality material to run tests and make good conclusions.

The results depict the outcome of considerable work. Although John didn’t have a problem with
the format of the data as presented in the attachments, you may. If you need a better written
report, I will need some more time to synthesize the results.

Respectfully,

Craig Richael, Simplot Plant Sciences

All are being tested for potential as trap crops; e.g. hatch and host assays as recommended by Dr.
C. Brown
All seeds appeared to be undamaged

Louise-Marie Dandurand, University of Idaho
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Twenty-seven recipients received 874 plant germplasm accessions in Montana during 2016.
Seventeen of the recipients responded to inquiry. About 66% of these accessions were Triticum
species (bread or durum wheat).

John Gaskin, USDA-ARS, Sidney, MT received Saussurea nuda (Chaffless or dwarf saw-wort)
and they sent it to CABI (Centre for Agriculture and Biosciences International) in Switzerland
for host specificity testing of biological control agents on invasive Asteraceae.

Andy Hogg, Dept. Plant Sciences and Plant Pathology, MSU-Bozeman received 1 Triticum
turgidum subsp. durum accession from the National small grains collection. Line P1 330546 is a
tall (40+ inches) red seeded durum that contains a 29 bp deletion in the first exon of the starch
synthase II- A genome (sslla-A) gene which results in the abolishment of the protein. Using the
primers Sgp-A1F3 (gcgtttacccccacagage) and Sgp-AlR3 (acgcgccatacagcaagtcata) from
Shimbata et al. Theor. Appl. Genet 111:1072-1079 the mutation can be detected using a CAPS
marker (unpublished) where the PCR product is cut with the enzyme Nrul. The deletion
removes the cut site so this line does not cut producing only one band (425 bp) on a 2% agarose
gel whereas the functional sslla-A gene cuts once producing two bands (310 bp and 144 bp).
Further characterization of this line was reported in Hogg et al J. Cereal Sci. 57:377-383.

This line also contains the low cadmium uptake allele based on the CAPS marker usw47
whereby the PCR product is digested with Hpy188I

( http://maswheat.ucdavis.edu/protocols/Cadmium/ ).

Nancy Blake, Dept. Plant Sciences, MSU-Bozeman received 2 Triticum aestivum and 3 Triticum
turgidum subsp. durum. These were included in trials of spring wheat and durum landraces
screening for sawfly resistance and were also genotyped for potential sawfly resistance genes.

Jamie Sherman, Dept. Plant Sciences and Plant Pathology obtained 31 Hordeum vulgare (barley)
accessions. These were all used in crosses with various breeding goals. The Medicago sativa
accession is being used to culture root lesion nematodes.

Myron Bruce, Dept. Plant Sciences and Plant Pathology, MSU-Bozeman received 2 Beta
vulgaris subsp. vulgaris. They are being used as part of an experiment in stable transformation
and regeneration of sugarbeet. Research is ongoing, and they will be certain to report any
findings or publications as they become available. They are very grateful that this germplasm
resource is available to researchers.

Jeff Littlefield, Dept. Land Resources and Environmental Sciences received 13 accessions
representing 7 genera. These were all used to test host range for his long term weed biocontrol
project.

Brent Sarchet, Lewis and Clark County MSU Extension, Helena, MT received 25 Malus
domestica accessions. They used the scion wood from the National Plant Germplasm collection



http://maswheat.ucdavis.edu/protocols/Cadmium/



in New York to assist with the identification of apple cultivars for the Montana Heritage Orchard
Research Program (www.mtorchards.org). They are working with over 60 100 plus year old
orchards across the state trying to identify the cultivars through DNA testing. They used the
scion wood as ‘standards’ to identify the cultivars in Montana. He sincerely appreciates the
opportunity to access the plant material for our research.

Phil Hahn, University of Montana, Missoula, MT received 27 total accessions. These were
Achillea millefolium (8), Asclepias speciose (9), Chenopodium album (6), and Solidago
missouriensis (4). He grew a few of the Achillea, Chenopodium, and Solidago assessions, but did
not record trait data. He reports that he could not use the germplasm because he needed to have
seed that came from a single plant.

Mark Henning, USDA-NRCS, Miles City, MT obtained 43 Vigna radiate (mung bean)
accessions. Mung bean is used as a cover crop and in cover crop mixtures in Montana. These
lines were used in an observation trial to determine flowering response. Lines that do not flower
would be an advantage for cover crops. But lines that do flower and produce seed could be used
as an alternative cash crop for farmers.

Patrick Hensleigh, NRCS State Agronomist, Bozeman, MT received 61 accessions that included
several genera. The Trifolium and Meliotus species were hand planted in the spring of 2016 as an
observation trial at Bridger, MT in one row plots. The Melilotus species had very poor stands and
were not able to be evaluated other than plant stands. Poor stand establishment could have been
due to the extremely small seed size, although the nursery was hand planted and rows covered
with soil by hand. The Trifolium species had much better establishment, most species had
acceptable growth but did not look as vigorous as the checks (clovers, alfalfa and vetch species).
None of the species survived the winter. Some of the Triticales were planted last fall as
observation plots. He does not expect any data from these plots except for winter survival. All
winter wheat checks survived the winter.

Dennis Cash, Forage Genetics International, based in Bozeman, MT received 14 Medicago
sativa subsp. sativa accessions. He sent this seed to their FGI research facility at Nampa, ID. It
will be used in standard tests for Fall Dormancy and Winter Survival

Craig Cook, Northern Seeds, LLC, Bozeman, MT received 1 Triticum aestivum accession. They
made eight single crosses for breeding purposes.

Luke Robinson, BlueSky Stewardship, Missoula, MT received 49 accessions representing
several genera. The Malus accessions were grafted on either Geneva935 or Geneva4l. They
report very good survival. The Corylus accessions (filberts, 7 accessions) unfortunarely weren't
grafted. All of the grafts for Juglans cinerea (walnut, 5 accessions) unfortunately failed but they
are giving it a go again this year and trying some different things. They reported that the
Mespilus germanica (known as the medlar, 2 accessions) and a Cydonia oblonga (quince, 5
accessions) were never received.



http://www.mtorchards.org/



Melissa Meredith, Belgrade, MT received 8 accessions. These included Malus, Vaccinium,
Rubus, and Fragaria species. The short report indicated the one that survived was the red
raspberry.

Jacob Cowgill, Power, MT is a wheat grower in north central Montana. He received 494 wheat
(Triticum aestivum) accessions. He planted 126 landrace accessions of winter wheat last fall and
this spring he planted 126 landrace accessions of spring wheat. His goal is to identify unique
genotypes for his small bakery. His plans are to identify individual accessions that are unique to
his environment, use these to create mixtures (blends) of accessions, and to make specific crosses
among good accessions. The website to his businessis: www.PrairieHeritageFarm.com.

Cory Simpson is a farmer from Lewistown, MT. He is interested in doing some armature plant
breeding. He received 5 wheat (Triticum aestivum) and 6 barley (Hordeum vulgare) for his
project. They were planted in the field for evaluation. He did not get a good evaluation because
of severe hail damage.

Jim Jorgenson, Broadview, MT received one Triticum aestivum accession, the historically
important variety Yogo. He reports they planted it last Fall. Their interest is to compare it to
current varieties for their own interest.

Jason Mustain, a private individual from Great Falls, MT received 5 Pisum sativum accessions.
He reported he is growing them for his own use.
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USDA National Clonal Germplasm Repository for Citrus and Dates,
(NCGRCD), Riverside, CA

Annual Report to the W-6 Technical Advisory Committee
CY 2016

Mission

The mission of the National Clonal Germplasm Repository for Citrus and Dates is to collect, maintain, evaluate,
preserve, and distribute germplasm of citrus, dates, related Aurantioideae genera, and date palms and other
Phoenix species. The achievement of this goal involves: 1) acquisition of the widest possible genetic diversity
within citrus and dates to reduce genetic vulnerability in the future, 2) testing and treatment of accessions for
pathogenic organisms, 3) maintenance of accessions in a protected, pest-free environment, 4) genetic,
horticultural, and physiological characterization and evaluation of accessions, 5) establishment of an
informational record for each accession covering acquisition, inventory, evaluation, and gene descriptor data, 6)
distribution of germplasm to qualified researchers throughout the world, and 7) research into improved methods
of collection, evaluation, propagation, preservation, and distribution.

Permanent/Term Federal Staff

MaryLou Polek, Research Leader/Plant Pathologist (Category 1)
Robert Krueger, Curator/Horticulturist (Category 4)
Manjunath Keremane, Plant Pathologist (Category 3)
Vicki Newman, Biological Science Technician
Brittany Moreland, Biological Science Technician
Esteban Rodriguez, Biological Science Technician (Lab) (Term Position)
Patricia Moore, Secretary
Lee Gross, Agricultural Science Research Technician

University grant funded laboratory technician
Amanda Rawstern (MAC Funding)
Student workers
Jamie Alaniz
Jonathan Cassell

Benedict Mamaril
Lawrence Pointer





Germplasm Holdings

NCGRCD germplasm accessions and inventory as of 2016-12-31 are shown in Tables 1, 2, 3, and 4. Overall there
was little change in either accessions or inventory in CY 2016.

Germplasm Backup

Citrus germplasm maintained in Riverside exists as both protected plants and field plantings. The University of
California- Riverside (UCR) Citrus Variety Collection (CVC) maintains all Rutaceous genotypes in a traditional
field planting. About one third of the genotypes exist in the protected, pathogen-tested collection (USDA APHIS-
certified screenhouse). In 2008, due to the presence of the Asian citrus psyllid (ACP) in Southern California, the
entire CVC was propagated and is maintained as potted plants in greenhouses. Thus, all genotypes without regard
to pathogen status are backed up as a protected propagation.

Beginning in 2012, efforts were made to further secure citrus genetic resources by establishing them in
cryopreservation at the USDA-ARS National Laboratory for Genetic Resource Preservation (NLGRP) in Fort
Collins, Colorado. Initial efforts were funded by the California Citrus Research Board (CRB) and were aimed at
developing and optimizing protocols to preserve the valuable commercial cultivars maintained by the UC Citrus
Clonal Protection Program (CCPP). More recently, National Programs and the Pacific West and High Plains Area
Offices allocated additional resources in CY 2016 to expand efforts to include all sanitized genotypes maintained
by NCGRCD. In CY 2016, 219 accessions (approximately 38,325 buds) were collected from the protected,
pathogen-tested collection and sent to NLGRP for processing and preservation. In addition, Repository
technicians were trained in cryo-technology and an additional 7 accessions (approximately 1,225 buds) were
processed in Riverside and will be sent to Fort Collins once viability tests are completed. This has brought the
total number of accessions from the screenhouse in cryopreservation to 401, with approximately 78 remaining.

With the bulk of the sanitized accessions secured under cryopreservation, future citrus cryopreservation efforts
will be prioritized as follows: the remaining accessions from the protected screenhouse, sanitized commercial
varieties from the CCPP, pre-tested (using multiplex assay developed by CCPP) accessions from the secure
backup CVC, and sanitized accessions imported from the Florida certification program (through USDA MAC
funding).

The NCGRCD will expand its collaboration with the NLGRP and include a private entity, Phoenix Agrotech to
develop and optimize a cryopreservation protocol for date palms. This crop presents some considerable hurdles in
that it is a monocot and mature plants are 80 to 100 feet in height. To solve this dilemma, the NCGRCD will
provide germplasm to Phoenix Agrotech who will use their expertise to put accessions into tissue culture.
Germplasm in the form of tissue culture will be sent to the NLGRP for processing and storage. A Materials
Transfer Research Agreement (MTRA) was executed in September 2016 to legally allow for this 3-way exchange.

Germplasm Acquisitions

NCGRCD acquired 25 new accessions in 2016, six being clean source citrus accessions received from the CCPP
and 19 being date palms. All citrus accessions established, however 4 of the date palms did not (Table 5).

Germplasm Sanitation & Quarantine

In 2015, NCGRCD completed sanitation of 15 accessions that were released from State and Federal quarantine in
May, 2016 (Table 6).

During the period 2013 — 2014, NCGRCD revised its quarantine/sanitation processing procedure as per USDA-
APHIS. This agency revised their standards for the interstate movement of citrus germplasm and they now require
either shoot-tip grafting or thermotherapy in order to release accessions from quarantine. In the past, biological
indexing was performed after therapy and post-therapy testing was conducted on a limited basis. This has now
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been updated so all required lab tests are performed before the release indexing. This should reduce the number of
positives discovered during indexing, and thus increase the overall efficiency of the process since the biological
indexing is the most time and resource intensive step.

Using this protocol, in CY 2016, 19 inventory items were screened with lab tests and 17 that tested negative in all
lab tests were selected for the 2016 release index. These are shown in Table 7. Request for release is pending
completion of a small number of additional laboratory tests. It is anticipated that release will be requested in late
summer of 2017.

Also in CY 2016, an additional 47 inventory items were screened with lab tests and 17 that tested negative in all
assays were selected for the 2017 release index. These are shown in Table 8. The indexing portion of the
sanitation process is currently in progress and should be completed by September 2017. After the follow up
laboratory tests are completed, quarantine release will be requested. Projected date is January, 2018. Note:
12017008 revealed that ‘Little Sweetie’ is still contaminated with tatterleaf and so will not be eligible for release.

NCGRCD currently holds an additional 114 accessions in quarantine, not including the release candidates (Table
9). This includes self-quarantine, which means sanitation of existing germplasm accessions that are not
importations. Nucleic acids have been extracted and lab tests have been conducted to determine which approach is
necessary to clean up each accession The NCGRCD seeks commentary regarding prioritization of these
accessions for sanitation.

Therapy procedures at NCGRCD include shoot-tip grafting (STG) and thermotherapy. A total of 40 accessions
were subjected to therapeutic procedures: 29 as STG and 11 as thermotherapy, but not all were successful. STG of
223 total attempts yielded 11 plantlets from 7 accessions, whereas thermotherapy of 120 total attempts yielded
trees from all 11 accessions. Thus, 18 accessions have at least one tree representing a potentially clean plant
(Table 10). In CY 2017, these plants will be screened in the lab and of those testing clean, some or all will be
selected for biological indexing. Final lab testing will occur in 2017 and the request for quarantine release will be
submitted in late 2017 or early 2018. It should be noted that due to the National Programs request for an “all
hands on deck™, cryopreservation efforts were given high priority in the fall of 2016. Therefore the number of
therapy attempts was lower in CY 2016 than in past years due to the temporary redirection of Technician duties
from therapy to cryoprocessing.

Laboratory testing of Germplasm accessions

The laboratory is well equipped to conduct all required diagnostic tests including ELISA, conventional PCR, real
time PCR, immunoblotting, culturing of Spiroplasma citri, and sequential PAGE. In the last few years, most of
the assays have been adapted for high throughput extractions and testing. The lab is equipped with a beadbeater,
Iyophilizer, Robotic DNA extraction system (MagMax), and two real time PCR machines that facilitate DNA
extractions and real time PCR assays in a 96 well format. A new energy efficient ultra-freezer (Stirling) was
acquired in CY 2016. While many RNA extractions are still being conducted manually in single tubes,
technicians are being trained in the Vidalakis/CCPP lab for multiplexing and using RNA extraction kits to
increase efficiency.

The repository lab is certified as Biological Safety level Il laboratory. Permits are current to maintain pathogen
positive germplasm in planta in the greenhouse. In the last five years, more than 35 pathogen genome targets have
been cloned and sequenced that are used as positive controls in diagnostic assays.

Certain lab tests are conducted at various stages of accession, therapy and maintenance. In CY 2016 these
included:

1. Asrequired by State Quarantine, all “pathogen tested” plants in the protected screenhouse were tested for
the presence of CTV. All accessions were negative for CTV.

3





2. A total of 90 plants belonging to 27 accessions were tested for multiple pathogens as a pre-test. From
those accessions testing negative, a selection is made for material to go into the annual bio-index.

3. Final laboratory tests were completed on 13 of the 17 accessions in the 2015-2016 biological index.
Those accessions testing negative are submitted to CDFA and APHIS for release from quarantine status.

Testing of plants to which therapeutic techniques have been applied: Tissue from both the source plants and
those having undergone either STG or thermotherapy were used for both DNA and RNA extractions, and were
tested for multiple targets by various techniques including ELISA, qPCR,, and/or reverse transcription gPCR. The
results are shown in Table 13. A total of 90 plants belonging to 27 accessions, 11 of which were STG and 16 had
been subjected to thermotherapy, were tested for multiple pathogens. Final laboratory tests were completed on 13
of 16 accessions that had undergone therapy

The biological indexing for 2015-2016 is almost complete; it was comprised of 17 accessions that had gone
through the therapy and multiple pathogen-testing processes. Final laboratory tests were completed on 13 of the
17 accessions; 2 still need a culture test for Spiroplasma citri, and the citron index and SPAGE need to be repeated
for another (Table 7).

Biological indexing 2016-2017 is in progress. 17 accessions were selected from those that had completed the
therapy and multiple pathogen-testing processes. One accession, ‘Little Sweetie’, will need to have repeat therapy
as it is still exhibiting viroid symptoms in the biological index.

Distributions

In CY 2016, the NCGRCD distributed 535 order items (82% domestic) to 130 requestors (78% domestic) (Table
11). These were mainly distributed amongst the various NPGS requestor categories as shown in Table 11. There
has been a trend over the past several years towards an increased proportion of domestic requests. This can be
attributed largely to sending larger amounts of citrus germplasm to Florida ARS personnel to support increased
HLB research. In addition, more rootstock and indicator seeds are being supplied to US researchers as seed cannot
be sourced in Florida due to APHIS restrictions. Researchers in Florida are particularly in need of seeds of
‘Duncan’ grapefruit, which is no longer available from California commercial sources. International distributions
also include a fairly large proportion of rootstock and (especially) indicator seeds. Because NCGRCD budwood
meets a high phytosanitary standard, distributions are often made to international certification or nursery groups.
Domestic commercial entities accounted for 11% of the requests and 1% of the items distributed. Domestic
private individual category orders accounted for 15% of the total requests and 2% of the order items sent. This
category is basically hobbyists. NCGRCD has historically tried to accommodate these types of requests to ensure
pathogen-tested material gets into the landscape. Distributions to domestic commercial and private entities are
often due to NCGRCD’s participation in the National Clean Citrus Network (NCCN). Requests for clean
germplasm from states other than California and Florida are often referred to NCGRCD for this purpose.

In addition to the above, it is important to note that 303 total citrus items were sent in 22 shipments to NLPGRP
for long-term conservation; these fall into the NPGS “backup” category rather than the “distribution” category.

In CY 2016, date palms accounted for 19% of the requests and 25% of the order items distributed (Table 12),
continuing the upward rise in date palm distributions in the last several years. This trend is attributed to the
international recognition of the date palm collection as a valuable resource for date palm genomics studies (see
Publication listing below). A large number of the distributions were made to Michael Purugganan, New York
University, for genomic work. These distributions required harvesting fruit and leaves of over 30 accessions at a
specific developmental stage, which necessitated the curator being in CVARS (Thermal) almost continuously in
the month of August. In addition, a number of distributions were made to a commercial tissue culture laboratory,
Phoenix Agrotech (PA). As one of NCGRCD’s collaborators, the repository provides germplasm from accessions





that have little or no vegetative propagative material (offshoots) to PA. In turn, PA produces tissue cultured
propagations that will be sent to the NLGRP for long-term cryo-conservation (see section on backup above).

Collection Rationalization

NCGRCD and UC-CVC personnel cooperate in the rationalization of the citrus and date palm collections to
identify and eliminate the redundancies and to attempt to fill the gaps. The goal is to more efficiently manage and
utilize these valuable resources. In making decisions, we take into account markers, morphological observations,
passport data, and other documentation. Elimination of redundancies is of utmost importance now due to the
increased threat of pests and diseases to the field collection. Having to maintain the repository accessions under a
protected screen structure strains financial resources and therefore, there is an immediate need to prioritize
accessions for backup via cryopreservation. Cryopreservation is an efficient and economical means to conserve
the genetic diversity of germplasm and specific genotypes for the long-term.

Propagations

In CY 2016 there were 244 total propagations made from 192 accessions as follows:

27 date palm, new accessions

17 new accessions for the protected screenhouse
8 new accessions for the CVC

20 CVARS replacements

19 backup CVC replacements

62 screenhouse replacements

26 released trees from the CVC and screenhouse
6 Citrus relative replacements
2 new pathogen accessions
1 pathogen replacement,

26 other

Databases

After a lengthy period in development, the GRIN-Global (GG) system went live in November, 2015, replacing
GRIN Classic, which is offline to the public and is not being updated. The Curator has received training in the
GRIN-Global system and is now using it. However, this new system presents many challenges due to its
unfamiliarity, weightiness, and lack of specific features as compared to GRIN Classic.

NCGRCD maintains a local database in MS Access in addition to using the GRIN system. Both databases are up
to date as far as accessions. Inventory is current and up to date in the local database however, it is currently not
maintained in the GRIN database. The local database contains information including;

management data used in day-to-day operations,
guarantine and pathogen testing data,
documentation of propagations, and

therapy records.
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It is not clear at this time whether or not these observations can be maintained effectively in GRIN, or if it even
has a place there. Although inventory will probably be loaded into GRIN Global in the medium term, the local
database will have to be maintained as well.





Currently, the Curator is the only person with training in the GRIN system, but the Technicians (V. Newman & B.
Moreland) assist in maintaining the local database. If the NCGRCD had to rely solely on GRIN-Global, it would
likely necessitate additional training for them while taking time away from their other job responsibilities. The
level of human resources devoted to database management is inadequate at NCGRCD.

Facilities

The NCGRCD maintains Federal facilities on land located on the University of California, Riverside campus and
leased from the University of California (UC). The lease expired in 2011 and is expected to be renewed shortly.
The University of California intends to greatly increase the lease rate from USD 1 per year to USD 10,000 with an
annual increase of 3% for inflation. This will have a significant negative impact on the operational budget.

Federal facilities include approximately 16,000 sg. ft. of APHIS-certified screenhouse (used for maintenance of
the protected, pathogen-tested collection); 6,050 sq. ft. of greenhouse space (used for propagations, maintenance
of pathogen controls, and pathogen testing); 1,372 sq. ft. of headhouse space (work and storage); 850 sq. ft. of lab
space; 88 sq. ft. of office/storage space; and 480 sq. ft. office trailer (houses the PCR equipment). In addition,
approximately 7,500 sq. ft. of greenhouse space is rented from the University. The UC greenhouses are used to
maintain plants that are protected backups of trees in the CVC that are not backed up in the protected collection,
and for accessions held under APHIS/CDFA quarantine. In CY 2016, two aging UCR greenhouses used to
maintain quarantine accessions held under permit were abandoned and the trees moved into a newer UCR
greenhouse that has been upgraded using funds from the National Clean Plant Network (NCPN). These funds
were awarded to Georgios Vidalakis specifically for this purpose. This structure meets USDA-APHIS structural
standards. A second UCR greenhouse is currently being upgraded and occupation is expected in the summer of
2017. This greenhouse will be used to house a portion of the un-sanitized trees also maintained in the field
planting. The NCPN funds awarded to Georgios Vidalakis, UC-CCPP have been essential to meet the repository’s
needs since Federal funds cannot be used for the improvement of State facilities and current Federal facilities are
in adequate in size.

A mission critical need withstanding is the expansion of the protected screenhouse; there is only space for
approximately 12 additional accessions in the current structure. It is absolutely imperative that this structure be
expanded in the next few years as new accessions are cleaned, tested and released. A pad is available for up to a
60-foot (7,200 sq ft) addition to the existing structure. There are 2 obstacles preventing this construction from
going forward; first, without a signed lease agreement with the university, the land footprint cannot be changed,
and second, insufficient funds. Compartmentalization in 2012 provides for a backup should a breach to one
compartment occur as 1 tree of each accession is maintained in each chamber. While this strategy is vital, it does
restrict the number of accessions protected.

Several improvements were made to NCGRCD facilities in CY 2016. Most importantly, a conventional HVAC
system was installed in the headhouse eliminating the swamp coolers and heater that provided only minimal
climate control. This has greatly improved the work environment in regards to both temperature and noise. The
office trailer was renovated with improved roofing, flooring, and fresh interior paint. It is hoped that in CY 2017,
a double wide trailer can be purchased and installed, providing increased and improved working area for
separation of lab activities and additional office space. The existing single wide trailer will then become
additional work (process samples from the field) and storage space.

Personnel

Dr. John Preece, permanent Research Leader for the USDA ARS Davis and Parlier repositories, served as Acting
Research Leader for the NCGRCD since the retirement of Richard Lee in November, 2014. A permanent
Research Leader was recruited in the Fall of 2015, and on March 21, 2016, Dr. MaryLou Polek assumed the
position of permanent Research Leader/Research Plant Pathologist. Although new to the USDA ARS, Polek is not
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new to citrus. She served as Plant Pathologist/Diagnostician for the California Department of Food and
Agriculture and was the Program Manager for the Central California Tristeza Eradication Agency (CCTEA). Here
she was responsible for the analysis of over 500,000 commercial citrus tree samples for Citrus tristeza virus by
ELISA annually. Most recently Polek was the Vice President of Science and Technology for the California Citrus
Research Board. Her main duties were the oversight of a $6 million industry-funded research portfolio and as the
Chief Science Editor for the Citrograph magazine. She had been a member of this Citrus Germplasm Committee
for over a decade and continues to serve on several advisory committees for NIFA-funded projects and the
CCTEA. She was Chair of the Science & Technology Committee of the California Huanglongbing (HLB) task
force, first co-Chair of the Citrus Health and Response Program’s Science and Technology Committee, and was a
member of the National Academy of Science Review Panel for the Strategic Planning for the Florida Citrus
Industry: Addressing Citrus Greening Disease. She spent 2016 completing training and becoming familiar with
the Policies & Procedures of the federal system.

Esteban Rodriguez, who has worked at NCGRCD for a number of years starting as an undergraduate intern, was
recruited as a temporary ARS Biological Technician to assist with laboratory activities. A technician position (UC
Riverside Laboratory Assistant) funded by a USDA Multi-Agency Coordinated Response grant (G. Vidalakis, PI)
was also recruited in early 2016 to provide additional greenhouse and field support. This position is currently held
by Amanda Rawstern and funding will expire in 2 to 3 years. Four Student Assistants were employed through the
Research Support Agreement with UCR.

Support

NCGRCD is located at the Riverside Location of the USDA-ARS Pacific West Area (PWA). Federal
administrative support is primarily provided by the Riverside Location and PWA staffs. The Location staff (N
Knap) is primarily responsible for facilities maintenance (repairs and maintenance) in addition to administrative
support.

NCGRCD maintains three agreements with UC Riverside: a Research Support Agreement (RSA) and three Non-
Assistance Cooperative Agreements (NACA). The RSA with the Agricultural Operations Department (P Mauk,
PI) provides infrastructure support (utilities, communications, a portion of the facilities maintenance, cultural care
for field plantings, etc). The NACA’s are with T Kahn (Botany and Plant Science), M Roose (Botany and Plant
Science), and G Vidalakis (Plant Pathology). Cooperation with Kahn is aimed at characterizing horticultural traits,
documenting, and maintaining the field genebank (Citrus Variety Collection), whereas cooperation with Roose is
aimed at genetic characterization of citrus accessions. This latter is currently the only means of dealing with
genetic questions as NCGRCD staff lacks a geneticist position. Cooperation with Vidalakis is aimed at long-term
conservation of genetic resources as well as phytosanitary issues.

Health, Safety, Environmental Management

Biological Science Technician, Brittany Moreland is the Collateral Duty Safety Officer (CDSO) for the Riverside
Location (including the US Salinity Laboratory) and participates on USDA and UC safety committees as
appropriate. NCGRCD also takes part in various USDA and UC safety activities and initiatives such as mock fire
and earthquake drills, hands-on fire extinguisher training, and review of shut-off valves. The lab is certified as
Biological Safety level Il laboratory by UCR. The chemical inventory was reviewed and old and unused
chemicals were properly disposed of through the University Environmental Health and Safety Department.

In CY 2016, several safety-related purchases and upgrades were made. INFACO Power Assisted pruners were
purchased as an ergonomic aid for the extensive spring pruning activities. The fire and security alarm systems
were upgraded. An energy-efficient -80° freezer was installed in the lab.





Research Activities

Field trial on HLB resistance: Under the direction of the former Research Leader, a field trial comprised of
about 100 accessions (over 800 plants) was planted in Fort Pierce in 2009. The objective is to evaluate the
germplasm over time (approximately 6 years) for resistance and tolerance to Candidatus Liberibacter asiaticus
(CLas). Samples from all surviving plants were collected, DNA extracted and tested for CLas. An additional field
trial with about 100 accessions of trifoliates is being maintained in Fort Pierce (Collaboration with Ed Stover).
Samples were collected and tested for CLas.

HLB resistance: An USDA NIFA SREP grant was awarded in late 2016 titled: Selection, molecular and
genetic analysis of HLB tolerant/resistant variant citrus plants. Naturally occurring mutant citrus plants or bud
sports of commercially grown cultivars will be identified. The nature of the genetic variation will be determined
by genome sequencing. Using CRSPR cass9 technology, HLB tolerant/resistant cultivars with desirable fruit traits
will be delivered to the industry. NCGRCD involvement includes the establishment of field evaluation plots,
development of public outreach and extension materials, the organization of grower education and the annual
progress report meetings.

Early Detection Technologies: The Citrus Research Board has funded several research groups to develop early
detection technologies (EDTs) to detect CLas in mature citrus trees prior to symptom development. The
repository continues to participate in the evaluation of EDTs by conducting gPCR, ddPCR and LAMP assays. The
NCGRCD Category 3 Support Scientist is a member of the EDT Task Force. In addition, diagnostic assistance
was provided to the Contained Research Facility at UC Davis to analyze research samples for CLas.

Puffy Skin in Date Palms: Production of soft cultivars of dates (fruit consistency) suffers from a problem
involving skin separation, called “puffy skin” by the growers. This is a fruit quality defect in which excessive
portions of the skin of the date pull away from the flesh, causing a blistered or puffed appearance. This decreases
the market value of the date. This problem appears to be influenced by temperature and humidity during the
khalal period of date fruit maturation. A cooperative project with Tom Perring, Entomology, UC Riverside, and
Sonia Rios, UC Area Subtropical Farm Advisor, is investigating bunch and irrigation management as tools to
mitigate this problem. Research conducted in 2016 suggested that specific types of fruit thinning can contribute
towards alleviating of the problem. The plan for CY 2017 is to further refine bunch management techniques in
addition to regulated deficit irrigation. The irrigation program will also provide an estimate of actual water use by
date palms under current growing conditions.

Grants CY 2016
Several grants were applied for and received in CY 2016 that benefitted NCGRCD activities:

National Clean Plant Network, FY 2015: Pl G Vidalakis, ARS PI J Preece, R Krueger. Of approximately USD 1.1
M, NCGRCD received USD $95 K used for facilities renovations (see Facilities section above), student salaries
(greenhouse care), and a liquid handling system for the laboratory.

National Clean Plant Network, FY 2016: Pl G Vidalakis, ARS Pl M Polek, R Krueger. Of approximately USD
1.3 M, NCGRCD received USD $80 K used for facilities renovations (see Facilities section above), and student
salaries (greenhouse care).

Multi-Agency Coordinated Response, FY 2016: G Vidalakis, Pl, ARS Pl M Polek, R Krueger. NCGRCD wiill
receive approximately USD $70 K for 2 years to fund a position supporting greenhouse operations (see Personnel
section above).

Citrus Research Board, FY 2016: K Godfrey, R Yokomi S Hajieri, ARS PI M Polek. NCGRCD will receive
$1000 to investigate the effects of single, double, and triple infections of citrus with CLas, CTV, and S. citri. In
addition, the effects these pathogens have on psyllid phenology will be examined.
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Citrus Research Board, FY 2016: ARS PI M Polek. NCGRCD will receive $8K to assay plant and psyllid samples
for the presence of CLas in experiments evaluating EDTSs.

USDA NIFA SREP 2016 to 2022: Selection, molecular and genetic analysis of HLB tolerant/resistant variant
citrus plants. F Luo, F Gmitter, Y Duan, M Polek, Z Deng, L Cano. NCGRCD will receive approximately $90
K/year for public/extension outreach and the organization of the annual progress report meetings.

California Date Commission, FY 2016: S Rios (PI), R Krueger (ARS PI), T Perring (UCR, Project Leader). USD
$90 K to study skin separation in ‘Medjool’ dates. USD 0 net to NCGRCD, consulting role only.

Ramadugu, Keremane, Roose, Jenkins, Alabi and Smith: 2/2015 to 2/2020: “Characterization of Liberibacter
populations and development of field detection of HLB” $1,770,000. USDA NIFA SCRI.

McCollum, Volk and Preece. 2015-2017. Application of technologies to expedite cleaning of new accessions for
use in Florida. $180,000. Citrus Research and Development Foundation. COMPLETE.
Publications CY 2016

Volk GM, Bonnart R, Shepherd A, Yin Z, Lee R, Polek M, Krueger R. 2016. Citrus cryopreservation: viability of
diverse taxa and histological observations. Plant Cell Tiss Organ Cult DOI 10.1007/s11240-016-1112-4

Tan SH, Talibov THO, Krueger RR, Bodaghi S, Dang T, Chao YY, Greer G, Vidalakis G. 2016. First report of
Citrus exocorits viroid and two citrus variants of the Hop stunt viroid on Lemon in Azerbaijan. Plant Disease
100:2341. DOI 10.1094/PDIS-05-16-0761-PDN

Volk G, Lee R, Krueger RR. 2016. The value of citrus genebanking. Citrograph (ns) 7(4):42-44.





Table 1. Accessions and inventory maintained at NCGRCD

Accessions Inventory
Total 1765 6419
Citrus & related taxa 1618 5674
Citrus spp 1228 4377
Phoenix spp 128 724
Citrus pathogens 102 133
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Table 2. Aurantioideae accessions maintained at NCGRCD

Species Group Accessions
Total 1618
Citrus spp 1228
Citrus sinensis Total 245
Blood orange 22
Navel orange 81
Sweet orange and hybrids 105
Valencia orange 37
Citrus aurantium and hybrids Sour orange and hybrids 64
Citrus limon and hybrids Lemon and hybrids 174
Citrus aurantiifolia and hybrids Lime and hybrids 65
Citrus medica and hybrids Citron and hybrids 108
Citrus maxima and hybrids Pummelo and hybrids 127
Citrus paradisi and hybrids Grapefruit and hybrids 59
Citrus madurensis and hybrids Calamondin and hybrids 3
Citrus reticulata and hybrids Mandarins and hybrids 240
Citrus spp and hybrids Papedas and hybrids 31
Fortunella spp and hybrids Kumquats and hybrids 30
Microcitrus spp Total 30
M australasica 10
M australis 7
Other Microcitrus spp
Poncirus spp and hybrids Trifoliates and hybrids 143
Poncirus spp 83
Citrange 24
Other trifoliate hybrids 36
Other Aurantioideae taxa 71
Aegle marmelos 1

Aeglopsis chevalieri

Afraegle spp (2)

Atalantia spp (4 spp)

Balsamocitrus daweii

Bergera koenigii

Citropsis spp (4 spp)

Clausena spp (4 spp)

Clymenia polyandra

Eremocitrus glauca and hybrid

Feroniella oblata

Glycosmis spp (4 spp)

Limnocitrus littoralis

Merrillia caloxylon

Micromelum minutum

Murraya paniculata

Naringi crenulata

Oxanthera neo-caledonica

Pamburus missionis

Paramygnia spp (2 spp)

Pleiospermium spp (2 spp)

Severinia buxifolia

Severinia disticha

Swinglea glutinosa

Triphasia trifolia

Wenzelia dolichoophylla

Rutaceae (not Aurantioideae)

Esenbeckia, Ruta, Vepris, Zanthoxylum

DR INININIOINININ|IP|IFP(ARPIP|IPORINRP (NP IP(ON -
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Table 3. Phoenix accessions maintained at NCGRCD

Accessions

Total 128
P dactylifera 118
Named Old World female cv 28

Named New World female cv 9

Superior male selections 5

Backcrossed male accessions 30

Hybrid “Breeding Lines” 17

Baja California Sur seedlings 13

Spanish seedlings 7

Miscellaneous unverified 19

P acaulis seed source 1
P canariensis OPS seed source 1
P hanceana OPS seed source 2
P loureiroi seed source 1
P loureiroi var loureiroi seed source 1
P paludosa OPS seed source 1
P reclinata 1 clonal, 1 seed source 2
P roebelinii 3
P slyvestris 5
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Table 4. Citrus accessions and inventory maintained at different sites

Accessions Inventory
Total 1616 5582
Citrus Variety Collection (Riverside — field planting) 1049 1912
Protected (pathogen tested — APHIS-certified screenhouse) 541 1081
GH (Riverside) 730 1803
Quarantine 117 177
Coachella Valley Agricultural Research Station (CVARS) 79 235
South Coast Field Station (SCFS) 51 92
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Table 5. Germplasm acquisitions 2015.

CVv Group Accession No Source Status
Torreblanca_2015 01 | date palm RSD 2016001 Murcia, Spain seedlings
Torreblanca_2015_02 | date palm RSD 2016002 Murcia, Spain seedlings
Torreblanca_2015_03 | date palm RSD 2016003 Murcia, Spain seedlings
Torreblanca_2015_04 | date palm RSD 2016004 Murcia, Spain seedlings
Torreblanca_2015_05 | date palm RSD 2016005 Murcia, Spain seedlings
Torrecons_2015_01 date palm RSD 2016006 Murcia, Spain seedlings
Campfira_2015 01 date palm RSD 2016007 Murcia, Spain seedlings
La Purisima Ill date palm RSD 2016008 La Purisima, BCS, Mexico seedlings
Comandu date palm RSD 2016009 Comandu, BCS, Mexico seedlings
San Javier date palm RSD 2016010 San Javier, BCS, Mexico seedlings
Adamopoulou lemon RCRC 4247 Greece clean from CCPP
Mihrio mandarin RCRC 4248 Greece clean from CCPP
Diller sweet orange | RRUT 544 Arizona clean from CCPP
Cuban pummelo RRUT 542 California clean from CCPP
Cunningham citrange RRUT 543 California clean from CCPP
Shiranui mandarin RCRC 4249 China clean from CCPP
Sultana date palm RPHO 47, RPHO 48 UK TC, did not establish
Yellow Sukkary date palm RPHO 49, RPHO 50 UK TC, did not establish
Anbarah date palm RPHO 51, RPHO 52 UK TC, did not establish
Ajwah date palm RPHO 53, RPHO 54, UK TC, did not establish
RPHO 55
Sultana date palm RPHO 56, RPHO 57 UK TC
Yellow Sukkary date palm RPHO 58, RPHO 59 UK TC
Anbarah date palm RPHO 60, RPHO 61 UK TC
Ajwah date palm RPHO 62, RPHO 63, UK TC
RPHO 64
Oliver male date palm RPHO 65 UK TC

TC = Tissue Culture
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Table 6. Accession released from quarantine, 01-2016.

indexno

12015001
12015002
12015003
12015004
12015005
12015007
12015008
12015009
12015010
12015011
12015012
12015013
12015014
12015015

CULTIVAR

Amoa 8

Bergamotto Fantastico
Bidwell's Bar
Collins-Hibbert
Daoxian wild orange
Melanesian papeda
Ordubad

Salo

un-named lemon (?) ex-
un-named lemon (?) ex-
un-named lemon (?) ex-
un-named lemon (?) ex-
Variegated

Bitters Newhall

GROUP
tangor

sour orange hybrid
sweet orange
sweet orange
mandarin
papeda
lemon

Citron

lemon

lemon

lemon

lemon

citron

navel orange

Accessio No
RRUT 455
RRUT 387
RRUT 140
RRUT 36
RRUT 191
RRUT 192
RRUT 511
RRUT 453
RRUT 160
RRUT 161
RRUT 162
RRUT 165
RRUT 311
RCRC 4228
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Table 7. Release candidates, 12-31-2016.

Index # CULTIVAR GROUP Accession Number
12016001 Caoshixiangju (1-11-12) mandarin RRUT 150
12016002 Beibeiyou (15-3) pummelo RRUT 153
12016003 Mesero lemon P1 209862
12016004 M'guerqueb citron Pl 2658341
12016005 Valencia SPB-1-14-19 valencia orange RRUT 440
12016006 Shekwasha X Koethen (C61-252) mandarin RRUT 1682
12016007 Tomango sweet orange RRUT 175
12016008 Rico #6 sweet orange RRUT 169
12016009 Long huang kat mandarin RRUT 177
12016010 Italian pink-fleshed variegated lemon RRUT 452
12016011 Bearss lemon RRUT 443
12016012 un-named sweet orange (?) ex-Nepal sweet orange RRUT 157
12016013 USDA 1-49-105 mandarin hybrid RRUT 377
12016014 USDA 1-25-1 mandarin hybrid RRUT 375
12016015 USDA 1-22-32 mandarin hybrid RRUT 382
12016016 USDA 1-42-70 mandarin hybrid RRUT 372!
12016017 USDA Navel 1-N navel orange RRUT 390

1Spiroplasma citri culture pending
%Repeat of citron index pending
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Table 8. Accessions currently being indexed, 12-31-2016

Indexno | CULTIVAR GROUP Accession Number
12017001 | USDA 5-51-2 mandarin hybrid RRUT 448
12017002 | lwaikan pummelo RRUT 173
12017003 | Etonia citrange nucellar citrange P1 29160
12017004 | Fumin Evergreen trifoliate (OPS) trifoliate RSD 1998001
12017005 | Gou Tou Xiang Yuan (B) sour orange RRUT 321
12017006 | Nin Kat mandarin Pl 433265
12017007 | pummelo #2 ex-Sichuan pummelo RRUT 197
12017008 | Little Sweetie sweet lemon RRUT 113
12017009 | US Early Pride mandarin hybrid RRUT 389
12017010 | Old Indian lemon RCRC 4211
12017011 | Canaliculata di Palermo lemon RRUT 222
12017012 | Dona Adelina sweet lime RRUT 451
12017013 | Orange lemon RRUT 487
12017014 | Shatianyou (2-1) pummelo RRUT 154
12017015 | Cariappa-pummelo3 pummelo RSD 2013003
12017016 | Toronja ex-Paso Hondo grapefruit RRUT 539
12017017 | USDA Navel 3-S navel orange RRUT 392
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Table 9. Accessions held in quarantine (114 total).

CULTIVAR GROUP Accessionn QTYPE
Number
'lemon pummelo' ex-western Yunnan (OPS) lemon RRUT 107 INTL
‘Limon pummelo' ex-Reili County nucellar lemon hybrid RRUT 84 INTL
Amoa 8 tangor RRUT 455 INTL
Bahianinha Monte Parnazo navel orange RRUT 184 STATE
Bahianinha Piracicaba navel orange Pl 133261 STATE
Bahman Persian #2 nucellar lime - sweet lime | Pl 658374 SELF
Baiju nucellar mandarin RRUT 76 SELF
Bearss lemon RRUT 443 STATE
Beibeiyou (15-3) pummelo RRUT 153 INTL
Bergamotto Fantastico sour orange RRUT 387 INTL
hybrid
Bidwell's Bar sweet orange RRUT 140 SELF
Bitters Newhall navel orange RCRC 4228 SELF
Cami mandarin hybrid RRUT 386 INTL
Campeona mandarin RRUT 393 INTL
Caoju (1-18-47) mandarin RRUT 151 INTL
Caoshixiangju (1-11-12) mandarin RRUT 150 INTL
Cariappa-CM3 mandarin RRUT 524 INTL
Cariappa-pummelo2 pummelo RRUT 523 INTL
Cariappa-pummelo2 pummelo RSD 2013002 INTL
Clementine X Murcott (C54-4-2) mandarin RRUT 167 STATE
Clementine X Orlando (F-6-9-10) mandarin RRUT 166 STATE
Collins-Hibbert sweet orange RRUT 36 SELF
Consolei (OPS) sour orange RSD 2000003 INTL
Corniculata (OPS) sour orange RRUT 119 INTL
Corsican citron P1 539421 SELF
Corsican citron P1 539422 SELF
Daoxian wild orange mandarin RRUT 191 INTL
Dayap lime RRUT 35 SELF
Diamante citron P1539423 STATE
Etrog citron Pl 539425 SELF
Foerster "mutant™ nucellar sour orange RRUT 89 STATE
Fuju nucellar mandarin RRUT 82 INTL
Fuming evergreen trifoliate trifoliate RRUT 178 INTL
Gainesville 71 trifoliate RRUT 388 STATE
Gaojiantou Mitong nucellar mandarin RRUT 77 INTL
Garcia-Yanez sweet lime RRUT 449 STATE
Goutoucheng (4-1) sour orange RRUT 149 INTL
H-56 tangor Pl 539241 SELF
Hamlin 1-4-1 sweet orange RRUT 442 STATE
Hawaiian pummelo RRUT 143 SELF
Hongju nucellar mandarin RRUT 74 INTL
Horned Sour orange RRUT 454 INTL
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Huangguogan #1 nucellar tangor RRUT 106 INTL
Huangguogan nucellar tangor RRUT 83 INTL
Hudson #1 (4N) grapefruit RRUT 385 STATE
Hyuganatsu-mikan pummelo Pl 280540 STATE
Italian pink-fleshed variegated lemon RRUT 452 INTL
Kuharske citrange RRUT 439 STATE
Limequat lime hybrid RRUT 146 SELF
Ling Mung rangpur RRUT 174 STATE
Little Sweetie sweet lemon RRUT 113 SELF
Local lime 2-8 ex-Reili County (OPS) lime RRUT 85 INTL
Local lime ex-Xiaochenhang nucellar lime hybrid RRUT 86 INTL
Long huang kat mandarin RRUT 177 STATE
M'guerqueb citron Pl 265834 STATE
Man Ju (OPS) mandarin RRUT 104 INTL
Marmalade tree RSD 2015001 SELF
Mediterranean nucellar blood orange RRUT 90 STATE
Melanesian papeda RRUT 192 INTL
Melanesian (New Caledonia) papeda RRUT 534 INTL
Mesero lemon P1 209862 SELF
Nan Feng Mi Ju (OPS) mandarin RSD 2002003 INTL
New Zealand Grapefruit grapefruit P1 539464 SELF
Nine Pound lemon RRUT 485 STATE
Ordubad lemon RRUT 511 INTL
Pomo d'Adamo nucellar lemon RRUT 138 INTL
Pon tri DPI-50-7-6 trifoliate RRUT 441 STATE
pummelo #1 ex-Sichuan pummelo RRUT 196 INTL
pummelo #3 ex-Sichuan pummelo RRUT 198 INTL
Red ling mung rangpur RRUT 176 STATE
Red Mexican grapefruit RRUT 170 STATE
Reina mandarin RRUT 536 SELF
Rico #6 sweet orange RRUT 169 STATE
Ruby 4N blood orange RRUT 31 STATE
Salo Citron RRUT 453 INTL
Sarah #2 sweet orange RRUT 172 STATE
Seville sour orange P1539169 SELF
Shamel tangor RRUT 148 STATE
Shekwasha X Koethen (C61-252) mandarin RRUT 168 STATE
Suanju nucellar mandarin RRUT 81 INTL
Sunki mandarin RRUT 444 STATE
Swingle tangelo RRUT 188 STATE
Temecula Sweet mandarin RRUT 463 STATE
Temple 4N tangor RRUT 32 STATE
Thimmaiahl pummelo RSD 2013001 INTL
Tomango sweet orange RRUT 175 STATE
Tonkan nucellar tangor RRUT 91 STATE
Tung kum mandarin RRUT 185 STATE
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Umatilla tangor RRUT 445 STATE
un-named lemon (?) ex-Nepal lemon RRUT 160 INTL
un-named lemon (?) ex-Nepal lemon RRUT 161 INTL
un-named lemon (?) ex-Nepal lemon RRUT 162 INTL
un-named lemon (?) ex-Nepal lemon RRUT 165 INTL
un-named sweet orange (?) ex-Nepal sweet orange RRUT 157 INTL
un-named trifoliate ex-Beibei trifoliate RRUT 155 INTL
uUs-897 trifoliate hybrid RRUT 384 STATE
US-942 citrandarin RRUT 532 STATE
USDA 1-22-32 mandarin hybrid RRUT 382 STATE
USDA 1-25-1 mandarin hybrid RRUT 375 STATE
USDA 1-42-70 mandarin hybrid RRUT 372 STATE
USDA 1-46-30 mandarin hybrid RRUT 371 STATE
USDA 1-49-105 mandarin hybrid RRUT 377 STATE
USDA 5-8-122 mandarin hybrid RRUT 447 STATE
USDA 6-2-53 mandarin hybrid RRUT 446 STATE
USDA Navel 1-N navel orange RRUT 390 STATE
USDA Navel 2-C navel orange RRUT 391 STATE
Valencia seedless valencia orange RRUT 394 INTL
Valencia SPB-1-14-19 valencia orange RRUT 440 STATE
Variant citradia trifoliate hybrid RRUT 171 STATE
Variegated citron RRUT 311 INTL
Vecino sweet lime RRUT 450 STATE
Xiangchen (OPS) papeda hybrid RRUT 100 INTL
Yemen citron P1539434 STATE
Yuzuquat kumquat hybrid RRUT 49 STATE
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Table 10. Accessions receiving therapy, CY 2016.

CULTIVAR Accession Number Type of Therapy Established
Hamlin 1-4-1 RRUT 442 STG

Clementine X Murcott (C54-4-2) RRUT 167 STG

Sunki RRUT 444 STG

Goutoucheng (4-1) RRUT 149 STG X
Caoju (1-18-47) RRUT 151 STG

pummelo #3 ex-Sichuan RRUT 198 STG

Yuzuquat RRUT 49 STG

Red Mexican RRUT 170 STG X
Nine Pound RRUT 485 STG X
Dweet PI 539240 STG

Campeona RRUT 335 STG

Horned RRUT 454 STG

Reina RSD 2010004 STG

un-named trifoliate ex-Beibei RRUT 155 STG X
Lotus Hill sour (OPS) RSD 2012008 STG X
Xizhang smooth round (OPS) RSD 2012015 STG

Gunlong Hill wild (OPS) RSD 2012002 STG

Pon tri DPI-50-7-6 RRUT 441 STG

Gainesville 71 RRU 388 STG

Clementine X Orlando (F-6-9-10) RRUT 166 STG

USDA 6-2-53 RRUT 446 STG

US- 942 RRUT 532 STG
Cariappa-pummelo2 RRUT 523 STG

pummelo #1 ex-Sichuan RRUT 196 STG

Garcia-Yanez RRUT 449 STG

sweet orange ex-San Isidro RSD 2011002 STG

Naranja-lima ex-Rancho Santa Rosa RSD 2010011 STG X
'lemon pummelo' ex-western Yunnan (OPS) RRUT 107 STG X
Shekwasha X Koethen (C61-252) RRUT 168 STG

Tonkan nucellar RRUT 91 Thermo X
Foerster ‘mutant’ RRUT 89 Thermo X
Huangguagan #1 nucellar RRUT 106 Thermo X
Bahianinha Monte Parnazo RRUT 184 Thermo X
Bahianinha Piracicaba PT 133261 Thermo X
Ling Mung RRUT 174 Thermo X
Xiangchen (OPS) RRUT 100 Thermo X
‘Limon pummelo’ ex-Reili County nucellar RRUT 84 Thermo X
Vecino RRUT 450 Thermo X
Mediterranean nucellar RRUT 90 Thermo X

STG = Shoot Tip Grafting
Thermo = Thermotherapy
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Table 11. NCGRCD number of orders distributed CY 2016.

Category Orders Orders (%) | Order Items | Order Items (%)
Agricultural 11 5 42 8
Research Service

US Agency for 0 0 0 0
International

Development

U.S. federal agency 3 2 3 0
(not AID or ARS)

U.S. state agencies 42 32 199 37
and all universities

U.S. non-profit 11 8 109 1
organizations

U.S. commercial 14 11 33 1
company

U.S. individual no 20 15 51 2
affiliation

CGIAR International 0 0 0 0
Agr. Res. Center

Foreign 1 0 0 0
genebank/genetic

resources unit

Foreign non- 22 17 92 17
commercial

organization

Foreign commercial 2 1 0 0
company

Foreign individual no 4 2 6 1
affiliation

Domestic 101 78 437 82
Foreign 29 22 98 18
Total 130 100 535 100
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Table 12. NCGRCD distributions by crop type, CY 2016.

Phoenix Citrus Total
Orders 25 105 130
Orders (%) 19 81 100
Order Items 132 403 535
Order Items (%) 25 75 100
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Table 13. Plants tested after therapy by either shoot tip grafting (STG) or thermotherapy. The quality of DNA and RNA
extractions were analyzed by testing for internal control genes. CTV was tested by both ELISA and qRT-PCR. These
accessions tested negative for multiple pathogen tests in the laboratory.

Number Therapy ACP ACNO #Plants CULTIVAR

1 STG2015-42-03 RRUT 149 1 Goutoucheng (4-1)

2 STG2015-19-3 RRUT 154 1 Shatianyou (2-1)

3 TH2015-3-2 Pl 280540 3 Hyuganatsu-mikan

4 TH2015-10-9 RRUT 176 7 Red ling mung

5 TH2015-6-8 RRUT 188 3 Swingle

6 TH2015-8-9 RRUT 143 5 Hawaiian

7 TH2015-1-2 Pl 539169 1 Seville

8 TH2015-12-3 Pl 2000003 1 Consolei (OPS)

9 TH2015-14-10 RRUT 119 9 Corniculata (OPS)

10 TH2015-5-10 Pl 539241 9 H-56

11 TH2016-01-01 RRUT 91 5 Tonkan Nucellar

12 TH2015-7-1 Pl 658374 9 Bahman Persian #2 nucellar

13 TH2015-13-9 RRUT 138 7 Pomo d'Adamo nucellar

14 STG2015-47-1 RRUT 371 2 USDA 1-46-30

15 STG2015-39-02 RRUT 391 1 USDA Navel 2-C

16 STG2015-63-05 RRUT 392 1 USDA Navel 3-S

17 TH2015-9-5 RRUT 394 2 Valencia seedless

18 TH2015-11-10 RRUT 385 2 Hudson #1 (4N)

19 TH2015-2-1 RRUT 439 10 Kuharske

20 STG2015-38-5 RRUT 451 1 Dona Adelina

21 TH2014-9-1 RRUT 448 1 USDA 5-51-2

22 STG2015-14-1 RRUT 447 1 USDA 5-8-122

23 TH2015-4-4 RRUT 463 2 Temecula Sweet

24 STG2015-48-1 RRUT 487 2 Orange

25 STG2016-09-01 RRUT 485 3 Nine Pound

26 STG2015-60-2 RRUT 539 1 Toronja ex-Paso Hondo

27 STG2015-24-4 RSD 2013003 1 Cariappa-pummelo3
Total 90
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Table 14. Testing of plants of 129 accessions in quarantine and release status (last column) of 30 accessions for which all or
most of the lab testing has been completed. The quality of DNA and RNA extractions were analyzed by testing for internal
control genes. CTV was tested by both ELISA and QRT-PCR. Release of accessions planned for either January 2016 (14
accessions) or December 2016 (17 accessions as indicated on the last column). Results for each pathogen is shown as N
(negative) or P (positive).

No [ AcNO [IVNO] cULTIVAR [ LOCATION ]CTV CPV CCACH CEVD CTLV Glll GIV Xylella SC LAS LAF LAM PH Status

1 31 2948 Ruby 4N GH 1603-08-W N N N N N N N N N N N N N
2 32 2954 Temple 4N GH 1603-10-E N N N N N N N N N N N N N
3 36 3891 Collins-Hibbert |GH 1603-02-W N N N N N N N N N N N N N | Jan-16
4 36 3892 Collins-Hibbert |GH 1603-02-W N N N N N N N N N N N N N
5 49 4996 Yuzuquat GH 1603-10-E N N N N N N N N N N N N N
POS: CEVd (E
6 53 9359 811) GH B-03-S N N N N N N N N N N N N N
7 74 4048 Hongju nucellar GH 36-01-S N N N N N N N N N N N N N
8 76 4053 Baiju nucellar | GH 36-07-S N N N N N N N N N N N N N
Gaojiantou
9 77 4054 Mitong nucellar GH 36-01-N N N N N N N N N N N N N N
10 81 4049 Suanju nucellar GH 36-02-N N N N N N N N N N N N N N
11 82 4142 Fuju nucellar GH 36-04-S N N N N N N N N N N N N N
Huangguogan
12 83 4050 nucellar GH 36-03-S N N N N N N N N N N N N N
‘Limon
pummelo' ex-
Reili County
13 84 4289 nucellar GH 36-04-N N N N N N N N N N N N N N
Local lime 2-8
ex-Reili County
14 85 4290 (OPS) GH 36-03-S N N N N N N N N N N [N N N
Local lime ex-
Xiaochenhang
15 86 4291 nucellar GH 36-03-S N N N N N N N N N N N N N
Foerster
"mutant"’
16 89 4143 nucellar GH 1603-04-W N N N N N N N N N N N N N
Mediterranean
17 90 4144 nucellar GH 1603-06-E N N N N N N N N N N N N N
18 91 4293 Tonkan nucellar GH B-06 N N N N N N N N N N N N N
Xiangchen
19 100 4051/(OPS) GH 36-02-S N N N N N N N N N N N N N
20 104 4146 Man Ju (OPS) GH 36-01-S N N N N N N N N N N N N N
Huangguogan
21 106 3955 #1 nucellar GH 36-04-N N N N N N N N N N N N N N
'lemon
pummelo' ex-
western
22 107 3976 Yunnan (OPS) |GH 36-03-S N N N N N N N N N N N N N
23 113 4798/ Little Sweetie |GH 1603-06-E N N N N N N N N N N N N N
Corniculata
24 119 3975 /(OPS) GH 36-06-N N N N N N N N N N N N N N
Pomo d'Adamo
25 138 4799 nucellar GH 36-06-N N N N N N N N N N N N N N
27 140 3981 Bidwell's Bar GH 1603-02-E N N N N N N N N N N N N N | Jan-16
26 140 3980 Bidwell's Bar GH 1603-02-E N N N N N N N N N N N N N
28 143 3815 Hawaiian GH 1603-04-E N N N N N N N N N N N N N
29 146 3822 Limequat GH1603-02-=E N N N N N N N N N N N N N
30 148 3825 Shamel GH1603-08-E N N N N N N N N N N N N N
Goutoucheng (4-
31 149 3549 1) GH 36-04-N P N N N N N N N N N N N N
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32
33

34

35

36

37

38

39

40

a1

42

43

45
46
47
48
49
50
51
52
53

54

55

56
57
58

150
151

153
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155

157

160

161
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165
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168
169
171
172
173
174
175
176
177

178

178

184
185
188

Caoshixiangju
3550 (1-11-12)
3551 Caoju (1-18-47)
Beibeiyou (15-
3553 3)
Shatianyou (2-
3554 1)
un-named
trifoliate ex-
3555 Beibei
un-named
sweet orange
3557 (?) ex-Nepal
un-named
lemon (?) ex-
9315 Nepal
un-named
lemon (?) ex-
3561 Nepal
un-named
lemon (?) ex-
9314 Nepal
un-named
sweet orange
9788 (?) ex-Nepal
un-named
lemon (?) ex-
3565 Nepal
Clementine X
Orlando (F-6-9-
3566 10)
Clementine X

Murcott (C54-4-

35682)
Shekwasha X
Koethen (C61-

3570/252)

3573 Rico #6

3576 Variant citradia

3578 Sarah #2

3582 Iwaikan

3584/ Ling Mung

3586 Tomango

3587 Red ling mung

3589 Long huang kat
Fuming
evergreen

3591 trifoliate
Fuming
evergreen

8828 trifoliate
Bahianinha

3600 Monte Parnazo

3602 | Tung kum

3609 Swingle

GH 36-07-N
GH 36-07-N

GH 36-07-S

GH 36-02-N

GH 36-03-N

GH 36-05-S

GHA-13

GH 36-06-S

GHA-14

DISPOSED

GH 36-06-N

GH 1603-02-W

GH 1603-02-W

GH 1603-08-E
GH 1603-08-E
GH 1603-10-W
GH 1603-08-W
GH 1603-04-W
GH 1603-04-W
GH 1603-10-W
GH 1603-06-E
GH 1603-06-W

GH 36-05-N
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GH 1603-08-W
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66
67
68
69
70
71
72
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74
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76
77
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191
191
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196
197
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222
311
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371
372
375
377
382
385
387
387
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389
390
391
392
393

394
439

440

441
442

Daoxian wild
3935 orange

Daoxian wild
3933 orange

Melanesian
3931 papeda

Melanesian
3932 papeda

pummelo #1 ex-

3960 Sichuan

pummelo #2 ex-

3967 Sichuan

pummelo #3 ex-

3970 Sichuan
Canaliculata di
6950 Palermo
6963 Variegated
9966 Variegated
Gou Tou Xiang
5183|Yuan (B)
7187 USDA 1-46-30
7178 USDA 1-42-70
7177 USDA 1-25-1
7186 USDA 1-49-105
7175 USDA 1-22-32
7641 Hudson #1 (4N)
Bergamotto
9969 Fantastico
Bergamotto
7144 Fantastico
7279 Gainesville 71
7599|US Early Pride

7250 USDA Navel 1-N

7246 USDA Navel 2-C
7249/ USDA Navel 3-S

7607 Campeona
Valencia

7611 seedless

7844 Kuharske

Valencia SPB-1-

7848/14-19

Pon tri DPI-50-7-

7812|6
7815 Hamlin 1-4-1

GH 36-02-S
GH 36-02-S
GH 36-05-S
GH 36-05-S
GH 36-03-S
GH 36-01-N
GH 36-02-S
GH 36-02-N
GH 36-06-S
GHA-14

GH 36-04-N
GH 1603-09-E
GH 1603-07-W
GH 1603-09-W
GH 1603-11-E
GH 1603-11-E
GH 1603-03-E
GHA-14

GH 36-04-N
GH 1603-01-E
GH 1603-11-E
GH 1603-03-W
GH 1603-03-W
GH 1603-05-W
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133261
209862
265834

280540
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539169
539241
539421
539422
539423
539425
539434

539464
539625

600635

658374

1998001
2000003
2013001
2013002

2013003

129 4228RCRC

7645 Bearss GH 1603-01-W
7862 Sunki GH 1603-07-E
8040 Umatilla GH 1603-12-E
7821|USDA 6-2-53 GH 1603-12-W
8029 USDA 5-8-122  GH 1603-11-W
7897 USDA 5-51-2 GH 1603-11-W
7825 Garcia-Yanez GH 1603-01-W
7853|Vecino GH 1603-12-E
7827 Dona Adelina  GH 1603-01-E
Italian pink-
fleshed
7858 variegated GH 36-05-N
7855 Salo GH 36-07-N
9968 Salo GH A-14
7854 Horned GH 36-02-N
9967 Horned GH A-14
9783 Amoa 8 GH A-14
10026 Ordubad GH A-13
Cariappa-
10071 pummelo2 GH 36-06-N
10012 Cariappa-CM3  DISPOSED
10053|US-942 GH 1603-01-E
Bahianinha
3605/ Piracicaba GH 1603-02-E
9484 Mesero GH 1627-17-S
3613 M'guerqueb GH 1603-06-W
Hyuganatsu-
3581 mikan GH 1603-08-W
7850 Nin Kat GH 1603-05-W
3882|Seville GH 1603-08-W
4145 H-56 GH 1603-02-E
3535|Corsican GH 1603-04-E
3937 Corsican GH 1603-04-E
3538|Diamante GH 1603-04-E
3540 Etrog GH 1603-05-E
3543|Yemen GH 1603-10-E
New Zealand
4939 Grapefruit GH 1603-06-W
9731 Madam Vinous |SH110-N
Afraegle
4025 gabonensis GH 1623-09-N

Bahman Persian

3403 #2 nucellar GH 36-02-S
Fumin
Evergreen
4918 trifoliate (OPS) GH 36-05-N
3973|Consolei (OPS) 'GH 36-02-N
10031 Thimmaiah1 GH 36-01-N
Cariappa-
10029 pummelo2 DISPOSED
Cariappa-
10032 pummelo3 GH 36-05-S

7900/ Bitters Newhall GH 1603-01-W
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June 21, 2017, NIFA Update - Ed Kaleikau

Congress increased the appropriation for several competitive programs above the 2016
levels.

— Agriculture and Food Research Initiative (AFRI) - $375M (+$25M)

— Sustainable Agriculture Research and Education (SARE) — $27M (+$2.3M)
— Potato Research - $2.25M (+5250K)

— Alfalfa and Forage Research - $2.25M (+5250K)

— Crop Protection/Pest Management - $20M (+52.8M)

Plant Breeding for Agricultural Production as Foundational Program in AFRI

Research: Pre-breeding and germplasm enhancement; Cultivar development; Selection theory;
Applied quantitative genetics; and/or Participatory breeding;

Conference Grants: (i) Public-private collaboration in plant breeding; (i) plant breeding
research and education to provide graduate student interaction with geneticists, breeders etc,
and promote careers in plant breeding, genetics and genomics.

FY2016: Awarded ~$5.8M to fourteen research projects and six conference grants.
FY2017 Proposals due: July 19, 2017

2014 Farm Bill enables eligible state and national commodity boards to submit topics for
research supported through AFRI

Commodity boards can propose topics for research and outreach that they are willing to
equally co-fund

Topics must relate to established AFRI priority areas: e.g. plant health and production and plant
products

Once topics are approved, the resulting proposals are reviewed using NIFA’s established peer-
review process. Letter of support required from CB.

FY2016 — AFRI Plant Breeding, 2 CB topics: (i) Kansas Wheat Commission - “Breeding for genetic
resistance to wheat viruses”; (ii) Consortia of the lowa Corn Promotion Board, lllinois Corn
Marketing Board, Minnesota Corn Research and Promotion Council, Nebraska Corn Board, and
Kentucky Corn Promotion Council Environmental - “Influence on phenomics in corn
improvement and production”.

1 CB topic awarded: lowa State U, Low-cost nitrate sensors to populate genotype-informed
yield prediction models for next generation breeders





FY2017 — AFRI Plant breeding, 1 CB topic: National Peanut Board - Develop and implement
genetic and genomic tools to breed for improvements in aflatoxin resistance, disease
resistance, size and shape, flavor, nutrient content, or drought tolerance, etc.

2016 AFRI Food Security offered phenomics and breeding

Research: Tools and methods for high-throughput phenotyping; Predictive phenotyping for new
and improved plant cultivars or animal breeds; Predictive modeling for precision plant and/or
animal breeding; Informatics tools -software interfaces, bioinformatics pipelines, and

guantitative genetic analysis methods for breeding

FY2016 — 1 CB topic: Kansas Wheat Commission — “Novel pre-breeding applications for quality
enhancement in hard red winter wheat”.

1 CB Awarded: Kansas State U, An integrated omics approach to accelerating wheat quality
improvement

FY2016: Awarded ~S4.8M to six research projects

FY2017: not offered.

In 2017, AFRI offering new funding opportunities

Water for Food Production Challenge Area

Use of transformative discoveries such as classical/conventional breeding as well as genomics,
nanotechnology, sensors, modeling, microbiome manipulation, and data-driven decision tools
to develop drought- and flood-tolerant cultivars, intensify food production, improve crop and
livestock health, or reduce overall water use across food production systems.

Letters of Intent (not required) Due: May 17, 2017; Proposals Due: August 2, 2017

Social Implications of Emerging Technologies Foundational Program

Assess the broad social, ethical, legal and other potential impacts that gene drive/genome
editing technologies may pose for society, agricultural markets, consumer preferences, and
other domains.

Involve a range of disciplines including scientists, legal scholars, bioethicists, social scientists
and researchers from the humanities, the general public, and other stakeholders to assess the
technology’s merits and risks and pursue an open and effective means to involve the public in

deliberation over these issues.

Letters of Intent (not required) Due: June 1, 2017; Proposals Due: August 17, 2017





Food and Ag Cyber informatics and Tools FACT Initiative, Conference grants in 2017 and
Foundational and Challenge grants in 2018

* All AFRI Foundational Program priorities welcome submission of conference workshop
applications that address the FACT Initiative>>>focus on identifying priorities and
bottlenecks in generating, managing and integrating data in a specific domain of the
food and agricultural system.

Plant breeding priority has increased over past few years and funding in that area has
increased

* New joint activity between the NSF and NIFA awarded ~$1.94M to seven Early
Concept Grants for Exploratory Research (EAGER) to develop and enable
breakthrough technologies for plant phenomics and microbiomes.

* New NIFA International Wheat Yield Partnership program awarded ~$15.4M to
seven continuation grants on breakthrough technologies for breeding, genetics,
and genomics of wheat yield.

* NIFA/DOE Plant Feedstocks Genomics for Bioenergy Program awarded ~S2M to
two research projects aimed at accelerating genetic breeding programs to
improve plant feedstocks for the production of biofuels, biopower, and biobased
products.

* NIFA Fellowships grant program awarded ~S551K to three post-doctoral fellows
and one pre-doctoral fellow to educate the next generation of plant breeders.






STATE OF NEVADA
Annual Report to the W6 Technical Committee for Calendar Year 2016

Compiled by Melinda Yerka, University of Nevada-Reno, June 20, 2017

In 2016, germplasm of various plant species from the National Plant Germplasm System (NPGS)
was requested and used by Nevada System of Higher Education institutes, farmers, nurseries,
hobbyists and researchers in disciplines such as genetics, horticulture, botany, plant pathology,
archeology, paleontology, and agronomy. A total of 22 orders were placed for a total of 109
plant accessions. This was a substantial decrease from last year’s total of 912 accessions due to a
large order of >700 teff [Eragrostis tef (Zucc.) Trotter] accessions by Dr. Bill Payne (University
of Nevada-Reno, UNR) for an agronomy study in 2015.

The following is a summary of the germplasm requested and any associated user notes.

1.

Cody Sarcinella, UNR, Artemisia tridentate sbsp. Genetic studies. Researcher notes:
Genetics studies. We are in the Dr. David Shintani/Howard laboratory. We are currently
investigating genetic markers for identification purposes in big sage brush (A. tridentate
subsp. tridentata, A. tridentata subsp. vaseyana, and A. tridentata subsp. wyomingensis) to
contribute to the conservation of sage grouse species. Often the wrong species of sage brush
is planted in sage grouse habitat or invades the natural habitat. It is crucial to identify the
right kind of sagebrush species for sage grouse preservation. Recent investigations into
previous studies using a close relative of Artemisia, the Helianthus genus, have yielded a
conserved gene: TFL. We are developing this and other genetic markers, in addition to
ploidy analysis, to tell Artemisia species apart without relying on physical characteristics.

David Shintani, UNR, Taraxacum Kok-Saghyz. Researcher notes: Chemistry.
Investigating rubber biosynthesis in plants.

Dylan Kosma, UNR, Solanum tuberosum. Genetics studies. Researcher notes:
Investigating molecular and biochemical mechanisms of drought tolerance in chipping
potatoes.

Mark Mackey, Mars Chocolate North America, Unidentified species. No notes.
Susan Miszewski, Mars Chocolate North America, Unidentified species. No notes.

Barbara Smith, Black Thread, Solanum tuberosum, Phaseolus vulgaris, Lactuca sativa.
User notes: Home gardening.

David Rhode, Desert Research Institute, Zea mays subsp. mays and Vigna unguiculata
group unguiculata, Nicotiana tabacum, N. obtusifolia, N. quadrivalvis, N. attenuate, N.





10.

11.

12.

13.

obtusifolia var. palmeri. Researcher notes: Historical, cultural and anthropological
research. Identification and analysis of archaeological materials.

Judy Peck, The ABCs of Gardening, Phaseolus polystachios subsp. sinuatus. User
notes: Entomological investigations. To see if such seeds can grow to maturity in the high
desert area of Nevada, stronger, earlier, and survive our insects during our hot summers and
snowy winters.

Hattie Igartua, Homeschooling instructor, Fragaria X ananassa, Vaccinium
corymbosum, Malus sieversii, Pisum sativum. User notes: Public education,
demonstrations. | am homeschooling my son and we are researching the different variations
of plants that grow within Nevada.

Ariel Simpson, Fragaria vesca, Fragaria vesca subsp. vesca. No additional information.

Hector Corona Villasenor, Glycine max. No additional information.

Jill Conley, From the Heart, Capsicum annuum. User notes: Public education,
demonstrations. Community garden teaching the homeless to grow their own food.

Jefferey Jensen, Desert Rose High School, Phoenix dactylifera. No additional
information.

PUBLICATIONS:

No NV recipients of NPGS germplasm in 2016 provided information about published research
results based upon data obtained from the materials they received.







State of New Mexico

Annual Report for Calendar Year 2016
to the W-6 Technical Committee

Compiled by lan M. Ray

Twenty-three individuals from New Mexico placed 35 orders and received 895 accessions from the
NPGS in 2016. The first section of this report highlights germplasm quality problems that were
encountered by these users, where the specific accessions and nature of the problems are identified.
The second section of the report provides details concerning the use of all plant materials by
scientists, farmers, and the general public in New Mexico.

Problems Encountered with NPGS Germplasm:

Dr. Naveen Puppala reported that eleven Arachis accessions had zero germination: Pl 664993; PI
664994; P1 672841; P1 672857; Pl 672858; Pl 672859; Pl 672860; Pl 672861; Pl 672863; PI
672864; Pl 672865.

Dr. lan Ray reported one Medicago accession with <5% germination: Pl 494662.

NPGS Germplasm Use in New Mexico: Users requesting >20 accessions highlighted in bold

Allen, Kresha; General Public, Los Lunas, New Mexico: received one accession each of Poa
pratensis and Nepeta cataria to evaluate in an herb garden for adaptability.

Connally, Abraham; Opuntia Group, Loving, New Mexico: received 10 Opuntia accessions to
evaluate for cold hardiness and utility as forage.

Facette, Michelle; University of New Mexico, Albuquerque, New Mexico: received 29 Zea mays
accessions for genetic studies to characterize natural variation in stomatal shape, morphology, and
function. All accessions germinated well.

Higgins, Charlie; Farmer, Farmington, New Mexico: received 7 wild Solanum accessions in good
condition. These were exposed to natural flights of potato psyllid during the growing season. Texas
A&M University tested the tubers for the zebra chip pathogen, Candidatus Liberibacter
solanacearum and found no infection. Thus, these wild species may have escaped infection, or may
possess resistance to this disease.

Hunt, Henry: General Public, Santa Fe, New Mexico: received 25 Malus accessions to provide
apple scion wood for his personal orchard.

Kaur, Harpreet; New Mexico State University, Las Cruces, New Mexico: received 4 Medicago
accessions to be used as standard checks for conducting Ph.D. research on high resolution genetic
mapping of alfalfa genome regions controlling resistance to Phytophthora medicaginis and salt
tolerance. Both research projects are in progress and results will be published at a future date.
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Lombard, Kevin; New Mexico State University, Farmington, New Mexico: received 130 wild
Solanum accessions to evaluate for frost sensitivity in the four-corner region of New Mexico.

Lykins, Richard; General Public, Rio Rancho, New Mexico: received 48 Malus and 17 Prunus
accessions to provide apple and cherry scion wood for his personal orchard.

Montgomery, Randall; New Mexico State University, Las Cruces, New Mexico: received 56 Zea
mays accessions primarily representing older southwestern U.S. maize landraces or heirloom
varieties. These will be evaluated for agronomic characteristics to determine their use as potential
genetic donors to improve both drought and salinity tolerance in modern hybrids. This work will
elucidate more efficient selection methodologies to better enable advancement for abiotic stress
tolerance in the NMSU and other corn breeding programs.

Nguyen, Hau; New Mexico Consortium, Los Alamos, New Mexico: received one Nicotiana
accession to conduct genetic research in tobacco plants for large scale protein expression and
purification, as well as, a model for gene editing.

Pratt, Richard; New Mexico State University, Las Cruces, New Mexico: received 25 Hordeum
accessions for cover crop varietal development.

Pratt, Richard; New Mexico State University, Las Cruces, New Mexico: received 20 Zea mays
accessions to conduct field observations for potential variety development. Specifically, these
materials will be evaluated for their potential to serve as potential testcross parents (testers) and
parents for ear rot resistant synthetic population formation.

Pratt, Richard; New Mexico State University, Las Cruces, New Mexico: received 16 Solanum
accessions to conduct heat tolerance evaluation for tomato varietal development.

Pratt, Richard; New Mexico State University, Las Cruces, New Mexico: received 32 Zea mays
accessions to conduct botanical/taxonomic investigations of borderlands maize.

Puppala, Naveen; New Mexico State University, Clovis, New Mexico: received 37 Arachis
accessions which will be used initially for seed increase and subsequently evaluated for resistance
to Sclerotinia disease. Accessions which demonstrate some degree of resistance will subsequently
be evaluated for their potential as parents to improve current NMSU breeding lines and varieties for
disease resistance. Among the accessions received, 11 did not germinate, and these are listed at the
beginning of this report.

Ray, lan; New Mexico State University, Las Cruces, New Mexico: received 193 diploid Medicago
accessions which will be evaluated under limited irrigation field conditions in 2017-2019. Superior
performing diploids will then be mated with elite tetraploid alfalfas, and their unilateral hybrid
progeny evaluated to determine if diploid germplasm possesses useful alleles to improve cultivated
tetraploid alfalfa productivity in drought prone environments. To date, one accession was identified
with low germination and this is listed at the beginning of this report.





Reed-Allen, Brittany; Clovis Gardening Club, Clovis, New Mexico: received 1 Fragaria and 1
Solanum accession which have been planted in a community garden for public education
demonstrations. The Clovis Gardening Club objectives are to use these crops, and others, to
educate the community about gardening, the use of heirloom varieties, and sustainable gardening
practices.

Rockers, Bill; General Public, Alamagordo, New Mexico: received one Hordeum and two Tricitum
accessions to evaluate their adaptability to southwestern US climates.

Simcox, Joseph; The Rare Vegetable Seed Consortium, Belen, New Mexico: received 76 Solanum
and 42 Cucurbita accessions. The express intention of the Rare Vegetable Seed Consortium is to
develop and promote food plant diversity. Consortium members grow-out and evaluate new
accessions and aim to introduce them into greater public use or commercialization. Simultaneously,
The Consortium's goal is to record and archive information on these accessions to compile a written
resource documenting world food plant diversity, ethnobotanical uses, and geographic transmission
of germplasm throughout history.

Stinziano, Joseph: University of New Mexico, Albuguerque, New Mexico: received 18 Zea mays
and 3 Brassica accessions for botanical/taxonomic investigations. For both genera, research is
focusing on the effects of leaf cuticle properties on photosynthetic gas exchange parameters. All
accessions germinated well.

The following individuals provided no information about the intended use, or outcomes obtained,
from the accessions that were ordered in 2016: Hynek, Eric (2 Zea mays accessions); Koger, Ken,
(13 Punica accessions); Martinez, Ronald (14 Malus accessions); Nguyen, Cristina (1 Glycine, 2
Poa, and 1 Glycyrrhiza accessions); Nunez, Sylvia (1 Chaenomeles accession); Padilla, Jennifer
(45 Ficus, 9 Punica, and 10 Vitis accessions).

PUBLICATIONS:
No NM recipients of NPGS germplasm in 2016 provided information about published research
reports resulting from the evaluation of the materials that they received.






State of Oregon Annual Report for Calendar Year 2016
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. Oregon is a major user in the western
region, along with California and Washington.

Progress Reports:

1. Shawn A. Mehlenbacher, Dept. of Horticulture, Oregon State University, 4017 ALS Bldg.,
Corvallis, OR 97331

Hazelnut — eastern filbert blight (EFB). In cooperation with Tom Molnar (Rutgers
University), tests over several years identified more than 100 accessions with a very high level of
EFB resistance. M.S. student Gehendra Bhattarai mapped resistance from C. americana 'Rush’ and
hybrid selection "Yoder #5' to LG7 in the same region as resistance from the Spanish cultivar
‘Ratoli'. This was recently published in Tree Genetics and Genomes. Although the Serbian cultivar
'‘Uebov' transmits resistance to only about 25% of its offspring because of segregation distortion, the
resistance was mapped to LG6 in the same region as '‘Gasaway' resistance. A manuscript on 'UeboVv'
resistance will soon appear in the Journal of the American Society for Horticultural Science (in
press). When crossed with susceptible selections, OSU 1187.101 (Holmskij, Russia), OSU
1185.126 (Crimea) and OSU 955.028 (resistance from C. americana) transmitted resistance to
~50% of their offspring. EFB resistance in selections from the Republic of Georgia were studied at
OSU and Rutgers University, and the results published in the Journal of the American Pomological
Society. Ph.D. student Golnaz Koma Komaei is continuing the EFB resistance studies, including
mapping resistance genes in progenies that segregate 1:1. Recent tests detected resistance in a
dozen selections from seeds collected in Turkey. High levels of quantitative EFB resistance have
also been detected in a dozen selections of diverse origin.

Hazelnut — simple sequence repeat markers. Brooke Peterschmidt Colburn developed
111 new simple sequence repeat (SSR) markers from transcriptome sequences and characterized
them using 63 diverse hazelnut accessions. Her work was published in Molecular Breeding.
Gehendra Bhattarai developed 343 new polymorphic SSR markers (tri-, tetra-, penta- and hexa-
repeats). The 'Jefferson’ sequence (115% coverage), assembled from Illumina reads, served as the
reference genome sequence for hazelnut. Genomic DNA of seven other cultivars was also
sequenced using lllumina. Alignment of reads from these seven cultivars with the 'Jefferson'
sequence allowed in silico comparisons and identification of polymorphic SSRs. The new
polymorphic SSRs were characterized by amplification of 50 accessions with fluorescent primers
and sizing with capillary electrophoresis, and 232 were placed on the linkage map. The 150 tri-
nucleotide SSRs are described in a recent article in PLOS One. The remaining 193 SSRs are
described in a manuscript in preparation. A multiplex set of 14 SSR markers was identified by PhD
student Meleksen Akin and Nahla Bassil, and published in the European Journal for Horticultural
Science. Fourteen primer pairs are used to amplify a single PCR reaction. After sizing by capillary
electrophoresis, all accessions could be distinguished. New hazelnut cultivars from OSU are being
increased by private companies using micropropagation, and this fingerprinting set simplifies
testing for trueness-to-name.

Hazelnut cultivar releases. 'McDonald' (OSU 880.027) was released in January, 2014. It
combines 'Gasaway' resistance to EFB with high yield and excellent kernel quality. A release
notice was published in HortScience. 'Burgundy Lace' ornamental was released in April, 2015. It





combines the cutleaf trait with red leaf color and 'Gasaway' resistance to EFB. The cutleaf trait
comes from 'Cutleaf' (P1 557078). A manuscript has been prepared for submission to HortScience.
Genome sequencing. In 2016, we sent leaves of 'Jefferson’ hazelnut for Pacific Biosciences
sequencing at the Arizona Genomics Institute. The long reads were assembled into about 2,000
contigs, which is a large improvement over the 36,000 contigs in the Illumina draft assembly.
‘Jefferson’ carries EFB resistance from ‘Gasaway' on LG6. Based on this good experience, we chose
two additional selections for PacBio sequencing in 2017. One has resistance from Georgian
selection OSU 759.010 (LG2) and the other has resistance from the Spanish cultivar 'Ratoli’' (LG7).

2. Kelly Vining, Dept. of Horticulture, Oregon State University, 4017 ALS Building, Corvallis,
OR 97331

Her project is using Mentha accessions from the Corvallis National Clonal Germplasm
Repository (NCGR) in genomics research and breeding. She has generated genome sequence data
for representative accessions of Mentha longifolia, M. suaveolens, and M. aquatica. The M.
longifolia genome assembly was recently published, and represents the first genome sequence
published for Mentha (Vining et al., 2017). M. longifolia is a diploid species ancestral to cultivated
peppermint and spearmint. The genome is small (353 Mb). In the breeding program, four M.
longifolia accessions and four M. suaveolens accessions have been used in interspecific crosses.

3. Ryan Contreras, Dept. of Horticulture, Oregon State University, 4017 ALS Building, Corvallis,
OR 97331

Pyrus accessions (P1541615, 541616, 325930, 541603, and 541608) were requested for
observation and possible use in a new ornamental pear breeding project that he is considering
initiating. He is also observing P1 256000 ( X Sorbopyrus auricularis) for its ornamental potential.
P1 635973 (Sorbus torminalis) has looked outstanding at the North Farm and he is keen to assist the
NCGR by bringing this selection to the attention of the nursery industry. Three plants of Pl 635973
will be propagated and planted to display to industry visitors.

4. Robert Zemetra, wheat breeding program, Crop and Soil Science Department, Oregon State
University, Corvallis, OR 97331

The OSU wheat breeding project released two soft white winter wheat cultivars in 2016,
‘Norwest Duet' and 'Norwest Tandem'. Both cultivars were developed through a collaborative effort
with Limagrain Cereal Seeds and targeted to the wheat production areas in the Pacific Northwest.
Germplasm from Europe (via Limagrain) was used for crossing in 2016 and 2017 in the soft white
winter, hard white winter and hard red winter wheat crossing blocks. The primary traits of interest
included yield, stripe rust resistance, early heading date and straw strength. Crosses were also made
to Michigan and New York breeding lines to transfer resistance genes for Fusarium head blight,
soilborne Wheat Mosaic Virus and tolerance to pre-harvest sprout. Genetic studies have been
initiated to study the genetics of novel seed colors and their potential impact on bread flavor. Two
articles were published in 2016. See Martins et al. and Tiwari et al. (below).

5. Thomas G. Chastain, Crop and Soil Science Department, Oregon State University, Corvallis,
OR 97331

Dr. Chastain is investigating seed shattering as a key constraint to seed yield in perennial
ryegrass seed production. Seeds of USDA Pl and private sector plant breeder accessions of Lolium
perenne were planted in the greenhouse and grown into plants robust enough for cloning. These





accessions were categorized by Pl or the plant breeder either as shattering resistant or susceptible
phenotypes. Each accession was represented by 4 plants derived from 4 different seeds to better
understand the variation within accessions. These plants were used as the source for creating
vegetative clones of each of the lines for field planting. A total of 160 genotypic lines were
established from the clonal lines and planted in the field in four replicated blocks. The assessment
of shattering (seed loss and retention) is underway. The progress to maturity in each clone is also
being ascertained through periodic seed moisture testing and is being tracked by growing degree
day accumulation. Extreme variation in spike size and spike architecture has been observed among
the genotypes. The work is expected to span several years in the field to gain a better understanding
the impacts of environment on seed shattering losses in perennial ryegrass.

6. Shaun Townsend, aroma hops breeding program, Crop and Soil Science Department, Oregon
State University, Corvallis, OR 97331

The four hop accessions (CHUM 1447, CHUM 1449, CHUM 1452, P1617284) were
received as seed (25 seeds per accession) in 2015. The seed were cold-treated for 8 weeks to break
dormancy, and planted in a greenhouse in February 2016, and the survivors later transplanted to a
short trellis in the field for observation. They were then moved to a space-planted field nursery in
February, 2017. The plants will be evaluated for several years for disease and pest resistance, vigor,
and general growth characteristics. Superior genotypes will be utilized in crosses to introgress traits
into germplasm developed by the Aroma Hops Breeding program. The 'Newport' plants that he
received in 2016 are being propagated and established as check cultivars in advanced testing
nurseries on two hop grower farms.

7. Vidyasagar Sathuvalli, Hermiston Ag Research & Extension Center, Oregon State University,
2121 South 1st Street, Hermiston, OR 97838

The Oregon State University Potato Breeding Program is screening wild potato accessions
for resistance to Columbia root-knot nematode (Meloidogyne chitwoodi) and Verticillium dahliae,
both major soil-borne pathogens of potatoes in the Pacific Northwest. They screened 45 potato
accessions for their response to Columbia root-knot nematode and 23 accessions for Verticillium
wilt. It appears that many accessions of S. hougasii confer strong resistance to the Roza pathotype
of M. chitwoodi, including P1161726, P1239423, P1239424, P1283107, P1558402, and P1558422. In
addition, selected clones from S. stenophyllidium P1545815 and S. bulbocastanum P1255518 also
appear to be sources of untapped resistance to M. chitwoodi.

Strong resistance to V. dahlia was more difficult to observe; the majority of the wild potato
clones tested appear to be much more susceptible than the 'Ranger Russet' control. However, some
accessions, including a clone from S. andreanum P1498148, may have moderate resistance that
could be introgressed into elite potato germplasm.

The next step will be to begin introgression of resistance to these two pathogens into elite
potato germplasm and to gain a better understanding of each resistance source.

8. Chad Finn, Research Geneticist, USDA-ARS Hort Crops Research Lab, 3420 NW Orchard
Ave., Corvallis, OR 97330

Dr. Finn uses plant germplasm in his berry breeding program, and has released many
cultivars in recent years. He has been involved in the RosBREED project "Enabling Marker-
Assisted Breeding in Rosaceae” and in a black raspberry SCRI project. He reported a long list of
publications from these efforts.





9. Ruth Martin, USDA-ARS National Forage Seed Production Research Center, 3450 SW
Campus Way, Corvallis, OR 97331

'Rondo’ and a salt-sensitive rice cultivar were requested to look at the effect of endophytes
on salt stress. Unfortunately, the rice grew very poorly and she was not able to produce seed. She
decided to use a Lolium species to test for the effect of endophyte on salt tolerance.

10. Kristina Gill, University of Oregon Museum of Natural and Cultural History, 1680 E. 15th
Avenue, Eugene, OR

She received a number of diverse taxa from the National Plant Germplasm System to
include as part of her comparative collection for identifying ancient plant remains in archaeological
sites, primarily on the Channel Islands off southern California. She does not have any new
published articles with significant results yet, but does have a technical report that provides results
of a study aimed at identifying the composition of native plant communities prior to the introduction
of European taxa, by examining archaebotanical remains from a number of village sites dating to
within the last ~1500 years on the west end of Santa Cruz Island. One taxon (Sesuvium
verrucosum) assisted identification of ancient specimens to the same species, the results of which
are significant because this taxon appears to have been extirpated from the island during the historic
era. The results of this study are aiding restoration ecologists as they make decisions about
restoration goals and the influence of ancient anthropogenic forces in shaping the native landscape.

11. Jerry Hall, Grassland Oregon, 4455 60th Avenue NE, Salem, OR

Several Trifolium and Brassica oleraceae accessions were requested and seeded in Spring,
2017 at the Grassland Oregon research facility in Salem, Oregon. These accessions were requested
to assess their ability to grow in Western Oregon, as part of their ongoing commitment to develop
and/or introduce new alternative crops for farmers in Western Oregon. At this time, it is too early
to tell if any of this material will be suitable for including in our variety development program.
Some of the Trifolium accessions tested in prior years looks very promising.

12. Stephen Johnson, Peak Plant Genetics, LLC, 32674 Dever-Conner Drive NE, Albany, OR

He requested seeds of grass species (Agrostis, Festuca, Lolium) for use as standards for
measurements. The data were included in Plant Variety Protection applications.

13. Don Floyd, DLF Pickseed USA, PO Box 229, Halsey, OR

Perennial ryegrass germplasm (8 accessions of Lolium perenne) were requested to establish
true-to-type spaced plants of known/landmark varieties to use as standards for comparison against
new varietal candidates of turf-type perennial ryegrass. Morphological data collected from these
plants will be part of future applications for Plant Variety Protection and the National Grass Variety
Review Board of The Association of Seed Certifying Agencies, as they bring their new varieties to
the commercial market place in the U.S. He states, "We value the availability and use of such
germplasm®.

14. Peter Mes, P&R Seeds, 2397 NW Kings Boulevard, Corvallis, Oregon, 97330

Dr. Mes been working with a few Pl Cucurbita lines. He initially screened the material last
summer, and continued with one line as a potential source for improved field ‘tolerance’ to stress. |
don't know if the one line. Pl 483347 held up last year better than the other Pls and was similar to
the best of the commercial material with which he is working, but he is not sure if it a source of





stress tolerance. He is continuing with field observations and breeding efforts to see if any
improvements can be made in the cucurbits he is working with. The other line of note was Pl
209783, which he was using as a check for comparison with commercial lines grown in the
Willamette Valley. It is similar, but not superior to the local material.

15. Ely Black, (no address?) Orders # 286511 and 286534.

Seeds of Beta vulgaris and Capsicum spp. were requested to see how they would perform in
a community garden. All seeds arrived in good condition and were planted on 2/21/17. Accessions
of Beta vulgaris (Pl 546391 and 663876) were soaked in hydrogen peroxide for 3 hours, and 5 and
10 out of ten seeds germinated in two weeks. The Capsicum accessions were hot water treated at
125* for 25 minutes. The number (out of ten) seeds that germinated were 5 for PI 586661, 10 for Pl
586675, 6 for P1 593545, and 6 for Pl 639649.

16. Niki Swearingin, The Least of These, 883 SE 18 Ave, Hillsboro, OR

Seeds were requested to study "the effects of varying conditions on the germination and
production of a variety of Phaseolus coccineus and Solanum lycopersicum to determine viability in
relation to nutrition disparities and hunger in impoverished populations™. Of the Phaseolus
coccineus seeds planted, G35027 was the only seed to produce a plant. The students believe that
may have been due to the location they chose to plant the seeds (a southern facing area with well-
drained soil) or the extreme weather experienced last year. She noted that "The students appreciate
you allowing them to take part”, but feel that their findings offer no significance.

17. Donald Wirth, Saddle Butte Ag, Inc., P.O. Box 50, Shedd, OR

Seeds of four Vicia faba accessions were requested for a home garden. He had some
success last season, but did have a disease issue. He harvested the following: 110 seeds of WH-1,
92 seeds of WH-2, 80 seeds of WH-3, and 201 seeds of WH-4. The seeds were planted on a farm in
the Terrebonne area trying to see if that will reduce disease pressure.

18. Jeanette Uhden, Project Manager, Essex Labs LLC, 5549 Lone Pine Road, Terrebonne, OR

The Mentha suaveolen selections are currently being maintained in the Essex Labs breeding
program and examined for attributes that could be used to improve disease resistance and unique
flavor components. As of this date there are no results to report.

19. Paul Halladin, Iseli Nursery Inc., 30590 SE Kelso Road, Boring, OR

Cuttings of the rare conifer Nothotsuga longibracteata we received from the US National
Arboretum in 2016. The 50 cuttings were rooted and then potted last fall and it appears about 25
are still alive. All are very small but have some new foliage and should continue to grow. He is
looking forward to growing this rare conifer species.

20. Brian Moore, Rookshire Lane, 34377 Seavey Loop Road, Eugene, OR

Scions of cider apple accessions 'Coloradona’ (GMAL 4860), 'Solarina’ (GMAL 4865) and
'‘Collaos' (P1 666188) were chip budded in Sept. 2016 to M7 rootstock that had been growing for
one season. Buds emerged in mid-May around the same time as many French cider apples varieties.
Growth for all scions has been slow at about 2-3 inches in early June.

21. Kiawe Elliott, Forest Island Farm, 97755 Elk Creek Road, Myrtle Point, OR 97458





He requested scions of four Malus accessions. They are now second-year grafts and were
planted in Coos and Benton counties. They are healthy and haven't shown signs of major disease.
They are still under evaluation for breeding and dissemination. He also requested four accessions
of Ribes uva-crispa. Unfortunately, none of the rooted cuttings survived, although he used the same
propagation protocol that had given him consistent success with American/hybrid gooseberries, but
this batch failed despite showing the promise of early initial rooting. The flat may have succumbed
to some root pathogen.

22. Eric Hammond, Heritage Seedlings and Liners, Inc., 4194 71 Avenue SE, Salem, Oregon

He received 5 accessions of Acer, 30 scions each, and propagated them for the National Arboretum
in Washington, D.C. He received the scions in Feb 2016, whip and tongue grafted them, and placed
them on a hot callus pipe. After they were healed, he potted and grew them for one growing season.
They were shipped back to Kevin Conrad at the National Arboretum this winter. He says, "We like
to help the National Arboretum as much as we can and always offer to graft trees for them."

23. Will McClatchey, Thousand Island Refuge, 28281 Hamm Road, Eugene, OR

Will was trained as a plant taxonomist and is trying to grow Malus accessions in a common
garden study with some other taxa that he acquired in Oregon. Although he has morphological data
from wild populations and cultivated collections, he has not found published data on a range of
global Malus species growing under the conditions of the Pacific NW coastal climate. He is
collecting growth and development data and hopes over the course of the next 10 years to be able to
say something useful about how the various species perform both as free-standing trees, scion grafts
onto standard rootstocks, and as rootstocks for several standard varieties.

24. Pete Scott, Scott Farms, 922 NW Circle, Corvallis, OR Order #274383

Of the four apple varieties that he received (‘James Grieve', 'Dunning’, 'Freyberg' and
'‘Golden Nugget'), only two were successful — 'Dunning' and 'Golden Nugget'. He has fruit this year
on both. The 'James Grieve' scion wood was very thin and weak. The 'Freyberg' looked better but
also did not take. He might try again next year.
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USDA, ARS, Daniel K. Inouye U.S. PBARC, Tropical Fruit & Nut Germplasm Repository, Hilo, HI
W-6 Report for June 21, 2017
Peter Boches, Lisa Keith and Tracie Matsumoto

Dr. Peter Boches is the new curator of the Tropical Fruit & Nut Germplasm Repository in Hilo,
HI. Dr. Boches started on September 6, 2016 replacing Dr. Francis Zee who retired on January
11, 2014. Dr Zee started the Hilo repository and served as curator for 28 years.

At the Hilo repository, we maintain 13 designated clonal germplasm collections with 1022
accessions representing 61 genus and 145 species in 33 acres of fields, greenhouses and a
tissue culture laboratory. We have thirty-five accessions of papaya (twenty-six accessions
planted in Hilo, eight in Paauilo, one in Lalamilo) planted for seed regeneration. There were 286
papaya trees field planted. We harvested and stored 1369 grams of papaya seed from field
planting and 156 grams from greenhouse Vasconcellea, removed 853 grams old seed from
refrigerators and updated our inventory. We are working with scientist at the Center for
Agricultural Resources Research Fort Collins, CO to store papaya seeds in cryogenic storage.

As a backup to the field and greenhouse collections, pineapple (8), breadfruit (16), ginger (3),
macadamia (4), and guava (3) accessions were initiated into tissue culture. The protocol to
cryopreserve the pineapple (Ananas) collection has been successfully developed by our ARS
collaborators at the Center for Agricultural Resources Research, Fort Collins, Colorado. Plantlets
are being grown and virus tested in Hilo before sending for cryopreservation.

We also continue to serve as a backup for the ARS germplasm repositories in Miami, Florida,
and Mayaguez, Puerto Rico. This year, seven new accessions of avocado were introduced to
Hilo from Miami, Florida, through Fort Detrick, Maryland, after scions were tested for both
Avocado Sun Blotch Viroid and Laurel Wilt disease in Miami, Fort Detrick and Hilo. Once cleared
through the self-imposed quarantine, avocado accessions are maintained as duplicate plantings
in the greenhouse in two gallon pots and in the field. This new protocol reduces the pot size
from twenty to two gallon, therefore forty-eight accessions were grafted onto rootstock in the
smaller pots. To date, seventy avocado accessions have been backed-up from the Miami
collection to protect from Laurel Wilt Disease. Additional local avocado varieties have also been
planted in the field as a source of rootstock material.






STATE OF UTAH
Annual Report for Calendar Year 2016
to the W-6 Technical Committee
Compiled by Kevin B. Jensen

Germplasm Activities of Amy Davis - Order # 284075 — Malus sieversii

No report submitted

Germplasm Activities of Bryan Dayton - Order # 285676 — Pistacia spp.

No report submitted

Germplasm Activities of Catherine Cort - Order # 276194 — Vulpia octoflora, Aristida
purpurea, Cordylanthus wrightii, Plantago patagonica, Eriogonum inflatum, Grindelia
squarrosa, Phacelia crenulata var. ambigua, and Baileya multiradiata; Order # 276293 -
Helianthus petiolaris subsp. Fallax, Helianthus annuus, Chenopodium fremontii var. pringlei,
Argemone munita; Order # 285903 - Argemone munita, Argemone munita

Entomological investigations. Research use notes - We are conducting a research project in
conjunction with the Colorado Plateau Native Plant Program (CPNPP) on pollinator visitation
of target species identified through the BLM Seeds of Success program. We will grow out
seedlings from the provided seeds and set up field monitoring equipment to obtain data that will
add to the limited body of knowledge on pollinator diversity of the Colorado Plateau, as well as
inform future SOS target species designations.

Entomological investigations. Research use notes - We plan to use these accessions of A.

munita for germination and propagation experiments at Red Butte Garden, with the ultimate
goal of enhancing habitat and resources available for pollinators in southern Utah.

Germplasm Activities of David Gedges - Order # 275927 — Pistacia vera

No report submitted

Germplasm Activities of David Gibby - Order # 275930 — Prunus persica; Order #
276159 - Malus domestica, Malus hybr., Malus domestica, and Triticum aestivum subsp.
aestivum.

No report submitted

Germplasm Activities of David Hole - Order # 280475 — Triticum aestivum subsp.
aestivum
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Plant materials were used for phenotypic evaluation for dwarf bunt resistance and evaluation
for true to type behavior. These are Promontory and one of the parents of Promontory. Study
will be evaluated this summer.

Germplasm Activities of Eerik Elias - Order # 277064 — Zea mays subsp. Mays

Development of a synthetic specialty corn with high tolerance to abiotic stressors found in the
intermountain west. Inbreds developed from the synthetic with be used for hybrids with
improved yields under irrigated organic production. Improve the genetic base for a specialty
corn; develop inbreds that retain the high grain quality of the original variety with improved
agronomic characteristics: resistance to stalk and root lodging, drought tolerance, and improved
yield.

P1 564684 Zea mays subsp. mays

Description: BS28 temperate Tuxpeno composite. Germination: 89%. Purpose: Evaluation
of Tuxpeno heterotic group for yield under organic cultivation in the intermountain west.
Results: Flowering time comparable to lowa Stiff Stalk heterotic group, flint kernels required
longer drying time, and yield did not exceed benchmark.

P1 608599 Zea mays subsp. mays

Description: Western Colorado Bloody Butcher landrace strain. Germination: 92%. Purpose:
Evaluation of arid climate Bloody Butcher strain for flavor and yield under organic cultivation
in the intermountain west. Results: Flowering time 3 days earlier than lowa Stiff Stalk heterotic
group, quick drying time, yield and flavor under taste test exceeded benchmark.

P1 608776 Zea mays subsp. mays

Description: BS20(S)C2 lowa Late Rootworm Synthetic. Germination: 99%. Purpose:
Evaluation of rootmass and yield under organic cultivation in the intermountain west. Results:
Rootmass was almost twice the benchmark with equal yield, more susceptible to corn earworm.
Future evaluation of combining ability with Bloody Butcher strains planned.

Germplasm Activities of Jeremy Webb - Order # 285029 — Fragaria x ananassa
notho subsp. Ananassa; Order # 285050 - Avena sativa

Public education, demonstrations. Research use notes - The germplasms will be used to educate
others on the different varieties of plants that can be grown in the local environment.

Germplasm Activities of Joseph Smyly - Order # 277066 - Allium sativum; Order #
277950 — Brassica oleracea var. capitate, Cucurbita maxima, and Solanum lycopersicum;
Order # 278261 - Citrullus lanatus

Class instruction. Research use notes - Show varieties of produce from China that could
possibly be grown in our area (zone 4). Students will research agricultural practices of the
regions where the seeds originated.
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I used these seeds in my junior high classes. The Brassica (cabbages) were mixed up by the
students so | cannot give a report as to each accession - but overall around 50% of the seeds
germinated. After thinning and some die-out, we had 12 good strong cabbage plants that grew
quite leafy.

About 50% of the Citrullus (watermelon) seeds germinated but none developed true leaves and
quickly died. This also happened to the Solanum (tomato) plants - although a few of the tomato
plants started to develop true leaves before they died. I think that the tomato seeds may have
had mold.

The Cucurbita (pumpkin) and Allium (garlic) had very poor germination and none survived. |
had high hopes for the pumpkins!

FY1: I am currently growing three types of garlic from China. The few of the cloves survived
ad the seven that did are struggling. 1 am going to China on Wednesday so hopefully the local
kid that I hired to water will keep them alive.

I love this program and | hope that my poor performance will not prevent me from obtaining
more seeds. | have a great interest in Chinese horticulture and this is the only place where |
can get Chinese varieties. | am building a greenhouse this year and will be better able to grow
plants. | would like to introduce Chinese varieties to the local economy.

Germplasm Activities of Karin Kettenring — Order # 281268 — Phalaris
arundinacea

No report submitted

Germplasm Activities of Lisbeth Louderback — Order # 280574, 282673, 285887,
286784 - Solanum jamesii and Solanum spp.

No report submitted - Anthropology

Germplasm Activities of Mark Anderson — Order # 276476 - Malus domestica,
Malus zumi, Malus hybr.

No report submitted

Germplasm Activities of Nicholas Read — Order # 283159 — Triticum, Aegilops spp.,
Hordeum vulgare; Order # 283161 — Humulus lupulus; Order # 283180 - Zea diploperennis,
Abies balsamea, Betula nigra, Linum usitatissimum, Betula lenta, Zea perennis, Hypericum
perforatum, Zea nicaraguensis, Foeniculum vulgare, and Pimpinella anisum; Order # 283194 -
Glycyrrhiza glabra, Apocynum cannabinum, Trigonella foenum-graecum, Marrubium vulgare;
Order # 283416 - Chrysopogon zizanioides, Indigofera tinctoria, Cymbopogon citratus; Order
# 283463 - Solanum cheesmaniae, S. galapagense, S. pimpinellifolium; Order # 283607 -
Sphaeralcea coccinea, Dieteria bigelovii var. bigelovii, Eriogonum inflatum, Penstemon
palmeri, Eriogonum corymbosum var. corymbosum, Artemisia filifolia, Atriplex canescens,
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Pleuraphis jamesii, Solidago velutina, Cercocarpus montanus, A. confertifolia, Rhus aromatica
var. trilobata, Aquilegia flavescens, Holodiscus dumosus, Ericameria nauseosa, Achillea
millefolium, Physocarpus malvaceus, Eriogonum umbellatum, Solidago Canadensis,
Eriogonum racemosum, E. heracleoides, Cercocarpus ledifolius, E. alatum, Mentzelia
albicaulis, Mirabilis multiflora, Salvia dorrii, Mentzelia laevicaulis, M. multiflora, Sambucus
nigra subsp. cerulean, Eriogonum bicolor, E. shockleyi; Order # 283613 - Linum perenne,
Symphoricarpos oreophilus, Betula occidentalis, Chamaebatiaria millefolium, B. occidentalis;
Order # 283702 - Sassafras albidum, Broussonetia papyrifera; Order # 283903 -
Schizachyrium scoparium, Bouteloua curtipendula, B. gracilis; Order # 283974 - Amelanchier
alnifolia, Rosa woodsia, Malus sieversii.

Class instruction. Research use notes - The plant material that I am requesting will be utilized
as specimens in our plant collection and in the classroom. Several classes in the Biology and
Botany majors use plant specimens as examples for taxonomy, ethnobotanical use, plant
anatomy, plant physiology, evolution, and ecology. The plants will be housed in the Science
Building (SB) greenhouse at Utah Valley University and used as necessary in a formal
classroom setting.

Germplasm Activities of Pamela Goguen — Order # 279860 — Beta vulgaris subsp.
Vulgaris

No report submitted - Home Gardening

Germplasm Activities of Peilin Chen — Order # 286265 — Dactylis glomerata

Botanical/taxonomic investigations. Research use notes - to do the genome wide association
studies about orchard grass, and to find out the species those have strong drought resistance.

Germplasm Activities of Richard Clark — Order # 281989 — Zea mays subsp. mays.

Entomological investigations. Research use notes - We have previously obtained Z. mays line
B96 from GRIN and have recently shown that it is resistant to some (but not all) spider mites
that are pests of maize and other grasses. The requested lines are a mix of germplasm derived
from B96, or alternatively reported in other studies as spider mite resistant. Our plans are to
assess which of these lines has the highest level of resistance, and to use that line (or lines) for
studies to understand maize plant defense responses associated with resistance.

Germplasm Activities of Silvana Martini — Order # 286359 — Unident spp.

Last year | received cocoa pods from USDA in Puerto Rico. The cocoa pods were used in the
class NDFS1010: Chocolate: Science, History, and Society. We did not plant the seeds. The
cocoa pods and the seeds were used to demonstrate the class where chocolate comes from. We
opened the pods and we tasted the seeds. This material was used for teaching purposes only.
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Germplasm Activities of Stephen Monsen — Order # 283664 — Sanguisorba minor

Genetic studies. Research use notes - Selection drought tolerant forbs for rangeland sites in the
Intermountain region.

I did receive samples of the six source of Sanguisorba minor from the Plant Center in 2016.
Germination tests have not been conducted of the different sources. However, our intent is to
conduct DNA tests with seedlings of these sources and compare results with individual plants
that have survived a series of tests over an extended period of time. | am attempting to
determine if the origin of the plants from our field planting trials may be related to any of the
six sources received from the Plant Center. The studies are currently underway and no
definitive results are available. The seed we received appeared healthy and capable of
germination.

Germplasm Activities of Steve Ripple — Order # 278051 — Vicia faba:; Order #
279695 — Capsicum chinense.

Class instruction. Research use notes - Nicotianna attenuata is to be used in a the Utah Native
Plant Propagation Workshop, a workshop where people learn how to propagate native plants
and to conserve water in the process. The other species will be tested for suitability for growth
in the climate here by the USU Master Gardeners Program. These two species are ones we are
currently working with to find more suitable cultivars for our climate. These are part of ongoing
Master Gardener Education and research work.

Germplasm Activities of Terry Tolbert - Order # 280319 — Solanum jamesii.

No report submitted - Home Gardening

Germplasm Activities of Teryl Roper — Order # 286486 — Pistacia atlantica.

Varietal Development. Research use notes - Rootstock for P. vera selections in Box Elder
County, Utah

Germplasm Activities of William Behling — Order # 286211 - Zea mays.

Cydonia oblonga ascensions will be used to evaluate the the ability for quince to produce a
viable consistent crop in our area. The Zea mays ascension will be used to develop new
varieties of corn with tunicate genes.. Research use notes - Cydonia oblonga ascensions will be
used to evaluate the the ability for quince to produce a viable consistent crop in our area. The
Zea mays ascension will be used to develop new varieties of corn with tunicate genes.
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Germplasm Activities of Zachariah Gompert — Order # 286404 — Medicago
truncatula.

No report submitted
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Executive Summary — 2016 W6 State Reports on Germplasm Use

Compiled by Dr. Joseph C. Kuhl
Chairman of the W6 Technical Advisory Committee
Associate Professor, University of Idaho, Moscow, Idaho

California (Dan Parfitt)

e Plant germplasm was used by 342 organizations and individuals in California during 2016,
an average number.

e 15% of orders used in education

e 2% used for archaeobotanical research

e 27% used by private plant breeding companies

e 6% used for disease testing by state/federal clean stock programs

e 21% used in academic research — genome studies, etc.

Colorado (Mark Brick)

Each year the National Plant Germplasm system provides between 1600 and 3000 plant
germplasm accessions to numerous scientists and stakeholders. These accessions come from all
of the plant introduction stations in the US and Puerto Rico. This germplasm has made profound
changes to crop, horticultural and plant systems in Colorado by supporting major breeding
programs in wheat (Colorado State University, Limagrain, Agri-Pro, and others), barley
(Anheuser Busch and Coors), dry edible beans (Colorado State University), maize (Pioneer,
Monsanto) and numerous small breeding programs such as watermelon, cantaloupe, forage
grasses, and turf grass. In addition, the ability to obtain heirloom varieties for backyard
gardening, unique germplasm for research in plant biochemistry or produce unique
phytochemicals, or just to improve the beauty of our landscapes makes the contribution of the
germplasm system invaluable to our society and the contribution it makes to our food security
and economy.

Idaho (Joe Kuhl)

In 2016, 5,709 accessions representing 32 genera and 73 species were requested in Idaho from
the National Plant Germplasm System. There were a total of 107 orders from Idaho in 2016,
higher than 73 orders placed in 2015 and 80 orders in 2014. Overall this represents a 34%
increase in the total number of orders compared to 2015. Orders were evenly divided among
state, federal and private groups, 37, 35, and 35 orders, respectively. The major user groups
(assessed by the number of accessions requested) in 2016 were USDA scientists (primarily based
in Aberdeen, ldaho) (68% of total accessions) and state entities (20% of total accessions),
together accounting for ~88% of the total accessions requested. The top two private requests
were from companies, J.R. Simplot with 369 Solanum accessions and Monsanto, Wheat
Technologies Center with 136 Triticum accessions.

Montana (Jack Martin)

Nevada (Melinda Yerka)





NPGS germplasm has contributed to plant chemistry and ecology research needed to support
the state's food industry and conservation efforts.

The NPGS system has provided educators and private citizens with access to crop plant
resources for small business development and teaching that they otherwise would not have
had access to.

New Mexico (lan Ray)

Oregon (Shawn Mehlenbacher)

Utah (Kevin Jensen)

NPGS germplasm is used to enhance biological science education from Kindergarten to K12
and is a critical component of the Science, Technology, and Education program.

Many NPGS collections have been and continue to be used in the development of new
grasses, legumes, and forbs for semi-arid and arid rangelands and pastures. Many of these
grasses and legumes are seeded on BLM and private land directly after fire reducing erosion
and annual weed invasion, while increasing biodiversity and forage availability. There
economic impact is in the millions.

Washington (Carol Miles)

Research impacts — material from NPGS was used by university-based, USDA, and private
researchers for information of use in ethnobotany, archaeology, and plant genetics, as well as
for work leading to improvement in the yield, quality, adaptability, and pest resistance of
field and fruit crops.

Economic impacts — NPGS was the source of plant material used for commercial nursery and
seed propagation/distribution in Washington including taxa unavailable or difficult to find
from other sources used in developing new high value alternative crops for commercial
growers both large and small; of particular note is the interest in apple cultivars for
commercial production of hard cider which has seen great expansion in recent years.

Alaska, Arizona, Hawaii, and Wyoming (No State rep)





