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PROGRESS OF WORK (P. K. Bretting)

Per sonnel changes:

job at the National Veterinary Services Laboratory. Peter Lundeen, Systens
Support Speci al i st resigned to assune a position with the Departnent of Plant
Pat hol ogy at lowa State University. Maurianna Young-Smith, Biological A de, noved
to Tennessee, where her husband had accepted a position. Naom Harrold,
Agricultural Research Technician, noved to Illinois where her husband had
accepted a position.

New hires: Hring of Federal enployees was halted by a freeze that |asted nuch of
1994, and then was slowed by various factors at the national |evel. Consequently,
no new full-tinme enployees were hired during 1994.

Pronotions: No enpl oyees were pronoted during 1994.

Resi snati ons: Beck?/ Rasnmussen, O fice Automation Oderk, accepted a higher paying
[

Constructi on:

1. Construction of a greenhouse attached to the Entonol ogy Building was
conpl et ed.

2. Renovation of the seed handling room was begun.

3. A chain-link fence was erected as a trellis for ornamental vines.

4, An autormated watering systemwas installed in one of the farm greenhouses.

(1'V summarizes t he accomplishments and progress that are presented in greater
detail in the individual staff reports later in the docunent.)

PROGRESS IN GERMPLASM MANAGEMENT, RESEARCH, AND EDUCATION (P. K. Bretting)

Acqui sition:

1. More than 230 gernpl asm accessions were acquired by the NCRPIS during 1994
(details listed under the curators' reports). _ _
2. Significant acquisitions included sixty-three Helianthus accessions

collected by the sunflower curator and Dr. Cerald Seiler in the Canadi an
provi nces of Al berta, Saskatchewan, and Manit oba.

3. The NPGS's active collection of Beta (1350 accessions) was tranferred from
the NCRPIS to the Wstern Regional Plant Introduction Station, as per the
recommendati ons of the 1993 NCRPIS Review Team The CRI'S funds that
supported the NCRPIS' s Beta curatorial program were transferred to an
USDA/ ARS unit in Fresno, CA to support devel opment of the new NPGS
regeneration site at Parlier, CA

Mai nt enance:

1. More than 40,000 accessions representing nore than 300 genera and 1500
species are now nai ntained at the NCRPIS. _
2. Mre than 1700 accessions were "backed-up" in long-termstorage at the

National Seed Storage Laboratory (NSSL),
A five-year backlog of naize seed that required storage was elim nated.
Seed collections were re-arranged and re-labelled with "bar-coded" | abels.

B~ o

Regener at i on:

1. More than 1600 accessions were cultivated for seed increase at the NCRPIS or
at other sites. The success rate for gernplasm regeneration was very high
in 1994 because of nearly ideal weather.

a. Nine hundred and seventy accessions were regenerated at NCRPI S using
insect pollinators in cages. o
b. The NCRPIS s gernplasm regeneration program received val uable
assi stance from seed conpani es. Limagrain regenerated nmaize, Asgrow
“and SunSeeds regener at ed carrots and Pioneer H-Bred and Cargill
regener at ed sunfl owers.
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c. -A'group led by M .‘ J. Rojima df Sakat a Seeds regene rated

i germpl asm inO{)ositive pressure chanbers at the USDA/ARS reseateh si
in Salinas , CA : v
2. The NCRPIS!'s new "bee-overwintering" facility becane fully. fun

1994. This facility has decreased the annual cost of the M
controlled pollination program: and protected the NCRPIS $.
ests and di seases.
- 3. -- Tests of Bombus Mega hrigiand Gsnia bees as-pollinators of NJRA'S
: gernplasmindicated that < ==wumnifrons is apparently a significantly nore
efficent pollinator of Brassica than are honeybees or Megachile
4, The Amaranthus regeneration program noved to the NCRPIS canpus greenhouses,
whereas the Cuphea namintenance effort nmoved to farm greenhouses.

Dstriuoti on:

1 . More than 12,000 seed packets were distributed to researchers in the U S
(ca. 75% of the total) and abroad (the remai ning 25%. o

2. Twel ve vegetative cuttings were distributed. Mre than 600 individual,
| andscape plants were distributed for long-term evaluation at 28 sites in
the Nort ntral Region.

Testing gernplasms germnation, viability, and health:

1. More than 3400 accessions were assayed for their germnation/viability
per cent ages.

2. Mai ze, sunflower, cucunber, nelon, anmaranth, Chenoaodium brassicas,
mllets, and ornanmental gernplasm regeneration plantings were inspected for
pat hogsns.

3. Accessions of Cucurbita pepo were assayed via ELISA for squash mosaic virus
before planting.
Alterpariar adi ci na was detected in the NCRPIS carrot collection. A sinple
hot water treatment was very successful in elimnating this fungus.

5. Further research was conducted to characterize a seedborn bacterial di sease

of melons, and to develcg) aOProtocoI for disinfecting seeds. _ _
6. Further research was conducted- on the frequency that Stewart's wlt is
transmitted through mai ze kernel s.

Informati on nanagenent:

1. A slide scanner, docunment scanner, optical disk drive, and 90 Mhz personal
comput Brpvere urchased with funds from the NCRPIS | SU imging project.

2. FOPCal - area  nBtwork (LAN) was established at the NCRPIS canpus | ocation
This network links the administrative support and Research Leader's
conput ers.

3. 'The NCORAI S computer staff continued to cooperate with other sites in the

National Plant Gernplasm Systemin the initial devel opnent of a revised
version (GRN3J of the CGernplasm Resources Information Network.

Characterization:

1. Mor phol ogi cal characterization data were recorded for nmaize, bassicas,
mllets, <carrots, amaranths, cucurbits, Quphea, ornamentals, and other
Crops.

2. The NCRPIS staff continued a cooperative project with lowa State

Uni versity's Seed Science researchers for devel oping an integrated,
computerized i mage acquisition and nmanagenent system Several pieces of
conputer equi pment were acquired for this effort;
3. | sozyne anal yses are being conducted on several naize popul ations thﬁt Wer e
regenerated according t&several dkfferent pollination protocols. These
anal yses are testing the efficiency andeffeciency of the NCRPIS's mmize
regenération effort.

A descriptor list for amaranths was approved by the New Crops CAC and has
been i npl enent ed. . .

i <;Aay"i i , i i i
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Eval uati on:
L Accessions of maize, mllets, brassicas, Cuphea, and mnts were eval uated

for general agronomc or horticultural merit. _ .
2. Screening of Peruvian maize accessions for host-plant resistance to European -

Corn Borer identified 11 accessions wth. host-plant resistance which
appparently is conferred by a nechani sm other than presence of DI MBOA
3. More than 100 mai ze accessions were evaluated for host-plant resistance (in
silks) to corn earworm feeding. Mre than seven hundred nai ze accessions
were evaluated for host-plant resistance to 1st generation European Corn
Borer, and two hundred accessions were eval uated for host-plant
resi stance to 2nd generation European Corn Borer.
4. Fourteen amaranth accessions were eval uated for host-plant resistance to
I%/fgus bug f eedi ng. :
Efforts to refine an assay for host-plant resistance to sunflower noth and
corn earworm feedi ng conti nued.
6. The entonol ogi st and crucifer curator received a grant from the USDA ARS
National Program Staff to evaluate brassicas for host-plant resistance to
green peach aphid.

7. The horticulturist and his graduate student received a grant from the Herb
Society of Anerica to devel op novel nethods of evaluating chenotypes in
Auast ache.

8. Evaluation of the entire NPGS active collection of cultivated sunflower for
host-plant resistance to Aternaria helianthi continued.

9. Research continued with seed transm ssion and di sease etiology of Erw nia
stewartii, the causal agent for Stewart's wilt.

Enhancenent :

1. An interspecific mnt hybrid continues to be devel oped as a potentially
superior nectar source for honey bees. Cenetic enhancenent of another m nt
species for adaptation to central lowa is also underway.

2. The Cuphea and Coriandrum enhancenent projects termnated with the
retirenent of the Agronom st. The most prom sing enhanced lines wll be
incorporated into the NCRPIS s gennpl asm col | ecti on.

3. Non- seed shattering accessions of Amaranthus were identified, and are being

bred. This gernplasm may be useful in breeding prograns for this crop.
Heal t h safety, and EEO progress:

1. Many of the NCRPIS staff attended semi nars regarding Wrker R ght-to-Know
Laws, Hazardous Waste, and Tractor Safety. Several staff nenbers attended
sem nars regardi ng supervision, OSHA Laboratory training, Respirator
Training, CPR and First Aid Training, and Dust Mask Training.

2. Al field workers received training in the proper use of dust nasks. All
NCRPI S | aboratories conducted extensive efforts to conpile Material Safety
Data Sheets for all chemicals in use, and to assenble detailed protocol for
all experinmental procedures.

3. A Communi cat i ons/ Teamwork Conmittee was formed to enhance NCRPI S teamworKk.
This committee arranged training sessions in assertiveness and
Communi cation presented by ISUs Enployee Assistance Program )

4. Several NCRPIS staff arranged a "H spanic" dinner which featured H spanic
cui sine and a guest speaker from Mexico.

Outreach:
1. An informational brochure describing the NCRPIS and its activities was

conpleted, It is distributed to all visitors, Copies were forwarded to
rel evant offices at the national, regional, and local |evels.

2. More than 250 visitors toured the NCRPI'S during 1994.

3. Several staff nenbers visited local elenentary schools to teach students
about the NCRPIS and its work,

4 . The Onamental Horticulture program distributed various planting and

performance reports to trial site cooperators.
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Acqui si ti on:

There was no significant

i ncrease in the nunber

Mai nt enance and distribution:

A Cuphea gernpl sm managenent

Advi sory Committee.

Nurmber and percentage jof total _Cuphea accessions

# of accessions

ference led to the formulat
am focused on this topic.

- hos ed, and "Pion’eer Hi—,-Bf?éd International sponsored,
“on the co-ewolution of maize and human cultures in the southwes
‘ ' ion of an interdisciplinar

of new accessions in

a_conference
n};@ed

1994.

pl an was conpl eted and submtted to the bl ew Cops

% These accessions were grown in 1994;

this report.
Distribution of

C. lanceplata and C. viscosissina

thei‘r seed ig being pryaces‘s‘evd at the tine of

1994 # of # of
accessi ons packet s,

. aequi 2 0 9
C. cvanea 2 2
1 ¢, ta 50. 86
le._lutes 8 16
4 €. yiscosissima 6 1 63
Le. i 26 60
O her speci es 52 22

Total 209 330

Significant progress:

Fewer accessions Were regenerated in 1994 than in -
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recant years, however, a |arger nunber of accessions vere germinated for
| NCrease this year (246 in 18394 conpared to 140 in 1993). sSeed processing

is still going on the time of this writing, but it appears that 1994 was a




good ear for seed production and all accessions that were in the field
wi Il have enough seed for distribution and backup.

Distribution of Quvhea in 1994 (209 accessions) increased over 1993 (157
accessions).. Foreign requests continue to domnate, with 287 seed packets
of 181 accessions sent to foreign requesters as conpared to 43 seed packets
of 27 accessions sent to U S requesters.

Characteri zati on/t axonony:

Significant progress: The data from accessions increased in 1993 were
entered into GRIN and characterization data for the 1994 accessions are
bei ng recorded. Photographs of 1994 accessions were taken and filed.

Passport data for all accessions were reviewed and appropriate corrections
made to GRIN records.

Evaluation/Enhancement:

Si gni ficant progress: N nety-nine ¢. viscosissima X ¢. lanceolata hybrid
popul ati ons whi ch had undergone 3 cycles of selections for seedling
enmergence were planted at two |ocations, Armes and Crawfordsville. The
intention was to rel ease the best of these popul ations. Insufficient data
were obtained to support a release decision, therefore the best of these
lines will be added to the cuphea gernplasm coll ection as breeding
material. Qher |ess advanced sel ections from hybrids under eval uation at
Ames and Orawfordsville for seedling energence and shatter resistance will
al so be added to the collection. Remmant F, and ¥, seed of various crosses
made between Quohea accessions have been placed into liquid nitrogen
storage. These naterials, plus the breeding material in the collection,
will provide material to initiate an inprovenent program w th the best of

t he Cuphea inproverent |ines, should anyone so desire.

The ten high-oil coriander lines that were in trials at Ares and
Cawfordsville will also be added to the NCRPI'S gernpl asm col | ection.

Several years of trials to develop a seedi ng managenment system for Cuphea
at Anes were conpleted. Consistent stand establishnment continues to be a
problem in growi ng Quohea at Anes. Small seed size, and shallow planting
under rainfed conditions because of light required for gernination seemto
contribute to the problem Athough the data are not conclusive, it
appears that soil packing, at |east under some conditions, can help

i ncrease the nunber of energed seedlings. The only variable that

consi stently hel ped increase the absolute nunber of emerged seedlings was
i ncreasi ng the nunber of seeds sown. VW& were not successful in obtaining
emergence of nore than 54 § of the seed planted at the highest seedin
rates, and nmore often 30 to 40 % of the seed planted emerged. Rainfall
patterns contributed to emergence problens. Heavy rain_prior to seedllnP
energence can cause severe washing and loss of stand. This is a difficult
problemto overcome, as rain anounts are often unpredictable, and shal | ow
planting into packed seed beds are particularly susceptible to washing.

Meetings attended:
NC- 7 Regional Technical Advisory Committee, Peoria, Illinois.

Anrerican Society of Agronony and Grop Science Society of Arerica, Seattle,
Washi ngt on.

Nunerous Plant Breeding Semnars, Plant Breeding Panel neetings, Qutlying
Research Station meetings, and Cereal and Aternative-Grop Advisory
Committee nmeetings, Agronony Department, |SU
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Location ‘EEOC Committee nmeetings,, NADC, B

Presentations or seminars: .

Ben- Saf bh, Hﬂandwuw chatl'I.} 1594. ‘Somacl onal -vari ation- in J‘c“'g“bme"ﬁg REE -
vigscogigsgima Jacqg. Industrial Orop8 and Products 2:239-244. u S

Chen, W and W,W. Roath. 1995. Karyotype of Cﬁphe& 1a nceol ata 'and _c_:;

viscosissima Jaeg. Gop Sci. 35:246-250.
Roath, W WM.P. Wdrlechner; and R Keinman. 1994. Variability in Cuphea
viscosissima Jacg. collected in east-central US. Industrial Crops and

Products 3 $+217~223.

Roath, Ww, MP. Wdrlechner, RL. WIson, and RL. Luhman. 1994,
Gcrmp]z.asm: The foundation of sustainable agriculture. Agron. Abstr. Append.
5 P .

Thonmpson, A.E., WW Roath, and MP. Wdrlechner 1994. ‘sStarfire’ Cuphea
hybrid. Hortscience. 30:166-167.

Wdrl echner, M.P., WW Roath, R G Fuentas-Granados, and A. Canpos. 1994,
Collecting Cuphea, Sanvitalia, and Zinnia in Mxico. |IPBGR Plant Genetic
Resources Newsletter 98:10-12.

Publications in reviews

Roath, W.W. in Treview. Seed storage and dornancy in Cuphea vi scosissina,
Jacg. Qop Sci.

Roath. WW in xreview. Problens nanagi ng seedling energence in Cuphea in:
lowa. Journal of lowa Acadeny of Science.

Conclusions:

During the past.9 years that the uUsbA/ARS QuDhea project has resided at
Anes, 830 accessions have been ‘added to the collection. ©Only one accession
was in the collection prior to 1986. Nearly half of the accessions have
been acquired with ny‘direct partieipatidon. Q her ARS personnel have
contributed ‘congidersable effort in this acquisition. Drs. MP. Widriechner
and J.H. Kirkbride have been involved in collection. G her organi zations
and their personnel have provided support for collections and or accessions
to the collection. Dr. A.E. Thompson at the USDA-ARS Water Conservation
Laboratory,’ Dr<-8.A. Gaham Kent State University, and Dr. 8:J. Knapp;
Oegon State University have added greatly to the collection, know edge,
and progress of Cuphea donestication. Thi's was an international effort
with support from EMBRAPA- CENARGEN, the Brazilian counter part to NPGS, and
from the National Autononous University of Mexico at Mexico Gty.

Mor e than $700,000 was provided frem project accounts to Oregon State
University for Cuphea donestication. Fromthat program came the
interspecific hybrid, ¢.visoosissima X ¢. lanceolata, which has the
genotype nost likely t0 be a productive-domestic crop. Al so, the genes for
shatter resistance were obtained frfém this project. E "

Consi der abl e knowledge about ‘Cuphea germplasm has been accumul ated, _
Variability of the €. viscosissima accessions have been described. Tissue
culture techniques and somaclonal variation have been deseribed. This work
“resulted in the granting of a Ph.D: degree to Dr. Ben-Salah of Tunisia. ¢

‘ -~ reported DNA extraction techniques and published the karyotypes of €. .

‘lanceolata and ¢. viscosissima. V¥ described a nethod to germnate dornant
seed, and reported that ¢. Viscosissina can be stored effectively for at
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least S years in liquid nitrogen or in above-zero storage. |nproved
popul ati ons of QuDhea have been sel ected under |owa conditions. These
popul ati ons have inproved seedling emergence, are nondornmant, and are self-
pollinating. Shatter resistant |lines have also been identified in Ames-
selected material. :Although, commercial production of lauric acid from

i mproved cuphea has not been acconplished, the materials to make that
possi bl e have been assenbl ed and consi derabl e progress has been nade toward
that goal. Should commercial interest in QubDhea be re-established, it
shoul d be possible to produce a comrercial crop for the production of
capric acid in a relatively short tine. Maybe by that tinme the know edge
necesFanyl to develop transgenic lauric acid-producing cuphea Will be
avail abl e.

Strengths and weaknesses:
St renut hs

The programis primary strength has been high-quality technical assistance.
The programs technician has provided inval uabl e assistance. Additiona
strengths have included other NCRPIS staff and their contributions to field
wor k, database processing, and conputing. The NCRPIS's field and

| aboratory facilities are excellent, and provide an environnment where work
has been acconplished efficiently and w thout outside interference.

WWaknesses
The inability of ARS to sustain interest and support for the devel opnent of

alternative crops has been a weakness. At about the tinme promsing
devel opnents in QubDhea had been identified, interest and support for the

project declined. The project, | feel, deserves additional effort intwo
ar eas. First, transgenic Qubhea hybrids that yield high quanitities of
lauric acid should be produced. I nproved |ines should be selected for

seedl i ng energence, shatter resistance, and high yield under rainfed
condi tions

Pl ans:

Acquisition is conplete for the present level of interest in the crop.
Mai nt enance and distribution will be turned over to the present project
technician, who will also help with the maintenance and distribution of
oilseeds other than those in Asteracsae.

The eval uati on and enhancenent portions of the project have terninated.

However, accessions of ¢. carthacenensis, ¢. calophylla, and ¢. micrantha
shoul d be evaluated for nedicinal properties.

B. Entomology (R. Wilson)

Pr ogr ess:

Field

Corn -~ Corn earworm eval uati on: One hundred nai ze accessions from Col onbi a
were planted in the field to obtain silks for evaluation in the |aboratory.
Silks were collected and frozen but diets have not been prepared to date.
Avai |l abl e accessions from two nai ze races, ‘Dulecillo del Noroeste' and
"Confite Puntiagudo’ were planted in the field for silk collection. Silks
were collected and frozen but diets have not been prepared to date.
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European cornt borer

were evaluated for leaf feeding resistance to first generation European
corn borer. Ninety rated resistant..Two hundred maize accessions were
evaluated in the Tield for second generation European corn borer

resi stance ‘. Date from this experiment have not been anal yzed.

;-.‘wvw v

In cooperation ‘with Linda Pollak msma—aas, AmaS) 200 LAMP maize s
accessions \ere evaluated for first generation resistance to Eurcpean cm:n}
borer. Fifty-two rated resistant. Twenty LAMP accessions were rated for
resi stance to secaond generatlon borer Data from this experiment have not
been anal yzed. - . e .

A pest management test was performed in cooperation with Les Levvis (usDA-
Amesg),to0 test the effectiveness of Beauveria Sa f ungus)

conj unction with plants that are resistant to Europe/in corn borer | eaf

feeding. Data have been collected but not conpletely analyzed.

Sunflower -Wirk continued on refining the sunflower noth eval uation
technique for both cultivated and wild sunflowers. Fifty domesticated
sunfl owers were planted in the field and infested with sunflower moth. Ten
wild sunflowers were planted in the field in cages and infested wth
sunflower nmoth. Al sunflower heads have been harvested but processing is
not finished to date.

Amaranth =~ Fourteen amaranth accessions were lanted: in the field to be’

evaluated for |ygus bug resistance. Plants Of all the accessions supported
significantly fewer nynphs/fenmale and total nynphs that did the susceptibile
check.

B_;_gg_j,%g A replicated field cage teat was conducted-to conpare Qsmia -
bees, honey bees, and alfalfa leafcutting bees for pollination efficiency

of two - accessions. The Ogmia bees were significantly better:

pol linators than were honey bees or alfalfa leafcutting bees for producing
the nost seed/plant. Honey bees and alfalfa leafcutting bees were egual in
their pollinating efficiency.

Cucumis In a replicated field cage study with ¢. melo and C. gativus,
there were no statistical differences for seed produced per Cage when usi.ng
Gsm g bees, honey bees, alfalfa leafcutting bees, and bunbl e bees.

Laboratory .

Dietg A test was run to conpare COIrn earworm |larval weights when reared
on three artificial diets: standard Anes, standard Tifton, and Georgia
State. Ames-reared corn earworm |larvae were smaller ‘when fed with each of
t he respectlve diets. Cenetic inbreeding is suspected as the cause for the
smal | er wei ght .

Rearing « A colony of sunflower nmoths is maintained so there will be
sufficient nunbers of insects for our field evaluation program.

A colony of corn earworms is nmaintained so there will be sufficient nunbers
of insects for our l|aboratory evaluation program The standard procedure of
pre-sexing pupae before they are placed into an oviposition chanber is very
time consunmng, A test was run to deternmine if this step was necessary.
Results indicated this was not necessary and thus omtting this: step will
save sone time in the rearing procedure.

A colony of green peach aphids is being maintained in the greenhouse and
gromt h chanber sgo there will be sufficient nunbers of insects for uge in
our greenhouse eval uati on of Brassica.

iialuation. ésevm hundred forty-four maize accessions:; . . =




Gr eenhouse

The greenhouse attached to the Entonology Building is finished and in
operation. .

A test was run in the greenhouse to conpare five nmethods for placing corn
earworms on silks: hand infesting, infesting with larvae in corn neal using
a bazooka,- infesting with eggs mxed with corn starch in a shaker,

infesting with eggs in agar and applied with a syringe, and infesting wth
larvae in corn cob grits applied wth a bazooka. Results indicated that
larvae in corn cob grits applied with a bazooka was the | east effective

nmet hod. The ot her nethods were statistically equal to each other.

Mi scell aneous

| serve on graduate commttees for one Ph.D and two M5 candidates in
Ent onol ogy.

Manuscript review
During 1994, | peer-reviewed several nanuscripts for coll eagues.
| reviewed manuscripts for the editors of the Journal of

_ Econonmi ¢
Ent onol oav, O op Protection, Entononhaaa, and the Journal of the Kansas
Entomological Soci ety.

Cooperative research:

| cooperated with Linda Pollak (ARS, Ares, |A) to evaluate naize for both
first and second generation resistance to European corn borer.

Bill Wiseman (ARS, Tifton, GA), Maurice Snook (ARS, Athens, GA) and |
cooperated to evaluate naize for corn earworm resistance.

| cooperated with Rick Luhman (1SU NCRPIS, Ames, |A) on a Brassica
pol i nation study.

| am cooperating with Brad Binder (ARS, Ames, |A) on chemcal analysis of
corn | eaves possessing resistance to European corn borer.

| am cooperating with Kathy Reitsma (1SU NCRPIS, Ares, |A) on a cucurbit
pol i nation study.

The entonol ogy program provi ded | adybug beetles for biocontrol of aphids in
field cages for several gernplasm curatorial prograns.

EEO activities:

At tended "Conmuni cation Workshop” at |SU on June 14, 1994,

Attended "H spanic Meal Celebration” at NCRPIS Farm on Sep. 21, 1994.
Attended "Assertive Training" at 1SU on Cct. 18, 1994.

Attended "Sel f-Esteent semnar at NADC on Nov. 17, 1994,

At present, three wonmen (one a mnority) are working part-tinme for the
ent onol ogy proj ect.

Ent onol ogy and Agronony Departnent activities:

Iregularly attend- faculty nmeetings held in both departnents;
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" At present, I se

e on Agronomy Department Bu:.lding camma.ttee ’ G
Committes, and Amrﬂs cam;.ttee. 1L ;

Ileet.mgz attended 2

Southern Oorn Im)rovemant CcnferEnce, Savannah, GA, Feb. 15 =17, 1994'.

Plant Resi.stance tv::w Insects WOrkshop, Stillwater, "OK, Feb. 27-Mar. 2, 1994

North Central Branch nmeeting of Entonol ogical Society of America,

Springfield, |IL, Mar. 20-24, ‘1994.
Eighth Great Plains Sunflower |nsect V‘.br kshop, Fargo, ND, Apr. 13-14,:1994.
IPM Synposium. Las Vegas, W/, Apr. 19-22, 1994.

International |nsect-Resistant Mize Wrkshop, CIMMYT, Mexi co, Nov. 26 =
Dec. 3, 1994.

Entomological Society of Anerica Annual Meeting, Dallas, TX Dec. 13-17,
1994,

Short couzses/’ttaining:

Attended "Hazardous Waste Training" at |1SU on Jan. 24, 1994.

Attended "Dust Mask Training" at NCRPIS Farm on:Mar. 3, 1994.

Attended *wWerker Protection Standards" training at 1SU on Mr. 9, 1994,
Viewed "Lab Safety" video at NCRPIS Farm on Apr. 28, 1994,

Attended "Hazardous Chem cal Training" at NADC on May 9, 1994.

Attended "Tractor Safety" video and discussion at Pl Farmon My 20, 1994.
Attended *Electrical Safety" neeting at ISU:on Sep. 7, 1994.

Attended *Defensive Driving" short course'at 1SU on Nov. 22, 1994.
Participated in | SU Departnment of Entonology, CSRS Review, May 9-12, 1994.
Papers presented at neetings:

"Eval uation of Peruvian naize for resi st ance to European corn borer | eaf
feeding and ovipositional preference", Coauthor with Caig Abel, Plant
Resi stance to |nsects Wrkshop, StiIIV\at er, OK Feb. 27-Mar. 2, 1994.
(Poster)

"Evaluation of red kernel maize forresistance to corn earworm sjlk

f eeding”, North Central Branch, Entonol ogical Society of Anerica,
Springfield, IL, Mar. 20-24, 1994.

"Maintenance of , and requests for, maize gernplasm having resistance to
insect pests", International |nsect Resistant Mize Wrkshop, CIMMYT, -
Mexi co, Nov. 26 =« Dec.3, 1994. (Invited talk)

"Eval uati on of ‘NPGS cul tivated and wil d- tYpe sunfl ower for resistance to

sunflower moth", E ghth Geat Plains Sunflower Insect Wrkshop, Fargo, ND
Apr. 13-14, 1994.
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‘mith Gaig abel;: ntomolcg:.cal Soc:.ety of Amer:.ca ‘annual neeti ng,'
. _“'Status of ‘;entcmology»program“at*the ;Ndrth Central Regional Pla.nt
*‘"'._Intrcduct:.on .Statior

: Otber.

- Cooperate wth Kathy Rei tsrra on using sma. bees to pollinate Cucumis in
- cages. s

Improve :’;en_va';ﬁagi@“t{ techni que ‘for amaranth/lygus by resistance.

“European ‘corn bo ' Yeaf feedin stance in Peruv;an ma;ze” '

Dallas,

i

L i - ¥ . o i

TX Dec 13“17, 1994,

, ISU Entcmology Department CSRs Rev:.ew, May 10, 1994.

I serve as the primary resource person for entonol ogi cal problems on
amaranth in the US. Gowers and researchers contact me to request

i nformati on-regardi ng solving insect problens they encounter on anaranth.
Visited a 7th grade class in Boone, |A and discussed entonol ogy.
Attended Popcorn Field Day:at MéHone Seeds, Ames, |A Sept. 8, 1994.

Qurrently serving on the Board of Drectors of the Amaranth Institute for a
three year term'-

Helped 7th grader from Marshalltown with a science fair project. Met with
hi m and his advisor on June 16, 1994. Visited his field plots in August.

Attended Mycogen field day at slater, |A on Sep. 19, 1994.
Attended GEM field day at |SU Agronony Farm on. Sep. 22, 1994.

Qurrently serving on the following NCRPIS committees: Extension Committee,
Communi cation and Team Building Committee, Ofice OQerk Selection

Commttee. | am the Transporfation Qfficer.
Pl ans:
FE i e | d

Evaluate 275 maize R accessions for corn earworm silk feeding resistance.

Eval uate 750 nai ze ¥Iaccessions for resistance to |eaf feeding by 1st
generation European corn borer.

Eval uate 200 nmize Pl accessions for resistance to second generation
Eur opean corn borer,

Eval uate. 10 amaranth R accessions for resistance to tarnished plant bug
and Work on a better technique far evaluation.

Cooperate with Rick Luhman to conpare honey bees and Gsmia cornifrons for
pol [inati on efficiency of Brassica in cages.

Participate in cooperative research project to field test corn earworm
resistant maize in Georgia (Bill Wiseman) and to analyze corn silks for
chem cal s causing resistance (Murice Snook).

Eval uate 50 sunflovxer (cultivated type) and 10 (wild type) Pl accessions
forresistance to sunflower noth.

L
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COc:perate wi.t.h da Pollak by evaluat:.ng 200 LAMP accessions for
generation, and 20 accessions for second generation, European corn bcrer S
resistance. o .

Pr EDar e ccrn ﬂamﬂm evaluation diets from field-collected silKks.

Exam ne fecundity of 'corn rootworm after feeding on maize silks resistant
t0 corn earworm.

Conti nue rearing sunflower noth.
Conti nue rearing corn earworm.

Continue rearing a colony of green peach aphids in the greenhouse and in a
growt h chanber.

!

Si nce sunflower moth |arvae feed on pollen,. we plan to incorporate cbem,ical !
extracts of, snnficwer pol I en into sunflower nmoth diets to see if resistant
pol | en coul d im ugsed as a first line of defense against this insect.

Cooperate with Brad Bi nder (ARS, Ames) to identify chenmicals causing
resi stance to European corn borer and corn earwarm in maize.

G eenhouse
Eval uate Brassiea for resistance to green peach aphid. o
Miscellaneous:

Continue active participation in the Departnents of Agronony' and
Ent onol ogy.

Continue to attend professional meetings and present research results.
Continue Wrking with graduate students.
Continue to devel op cooperative research projects.

Publications: L
Abel, C.A. and R.L. wilson. 1994. Evaluation of Peruvian naize for .

resi stance to European corn borer (Lepidoptera: Pyralidae) leaf~feeding and
ovipositional preference. Abs. Subnmitted Papers, Posters, Symposia . |,
Presentations, N. Cent. Bran., Entomol. Soc. Am 49: 3.

WIlson, R.L., B.R. Wiseman, and M E. Snook. 1994. Eval uation of red kernel
mai ze for resistance to corn earworm silk feedi ng, Abs. Submitted Papers,

. Posters, Symposia Presentations, N Cent. Bran., Entomol. Sow &m. 49: 23.

Abel, CA and RL. WIlson. 1994. Evaluation of Peruvian maize for
resistance to European corn borer | eaf feeding and ovipositional
preference. Internat. Plant Resist. Ins., 11th Biennial Wkshp 11: 21.

Wlson, RL. 1994, Evaluation of the National Plant Gernplaem System .
cultivated and wild-type sunflower gernplasm for resistance to sunflower
moth. Prwc. 8th Geat Pl ains sunflower Ins. Wkshop : 40.

Snook, M.E., N.W. Widstrom, B.R. Wiseman, R C Gueldner, R.L.  Wilson, D.S.

. Bimelshach, J.S. Ha:wcod, and C.E. Costello. 1994. New fl avwne €=

glyccsi.dae from corn (Zea mays L.) for the control of the corn earworm

i
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, pest contto
i‘ Roath, WW T MJPO Widrlechner, R L’.fW:.lson, and R L. Luhman. 1994,
! 5, p- 2.
CPollak, L.M; K:E.

“United States received fromthe Mrton Arboretum- | also reported on the

‘as back—-up fo: cu@vallis. : :

B.Loregulators fcr crcp protec
’can‘ChémJ.ca AS, ciety. Wash:.ngton, D c. PP 12,

Germplasm: ‘The foundat:.on -af sustm.nable j,amcnltur:a- -Bgu:nm Abstr “Ap

“Zie'gler; and R""L. W1 son. 1994WEvaluﬁ’a'1:‘:'ion ‘of "the ,U,'s'.'m, o

natianal ge:mplasm gystem popcorn coI | ection for popping and agronom:.c
traits. Agrou. Abstir. p 218, -

C. BHorticulture (M.P. Widrlechner

Acquisit.idas

| recei ved 61, new accessions of ornamentals and 4 accessions of m:.nt-fam;.
plants dﬁﬁi‘x&Q‘ngé‘“* ~ Most of these accessions came frgm exchanges-"initiate
through Indices Seminum.” The nost extensive exchange resulted from a group
of 14 accessidns which was collected from wild populations in China and the

1993 exploration to acquire Cuphea, Sanvitalia, 'and zinnia in Mexico, which
was published in Plant Genetic Resources Newsletter late in 1994.

Maintenance:

Avai l able for distribution:

Ornamentals t-NG- 7 priority site) 518/1565 (33% (122 genera)
Ornamentals (For trials or transfers) §5/203 (27% (74 gener a)
Hnt-famly Plants 347142 (24% (35 genera)*

* This includes feur genera assigned after the re-allocation of "mnor"
site-crops.

Distributions

| distributed 12 plants and 186 seed packets of ornamentals to neet
germplasm requeste, and 777 plants as part of the NG7 Trials. Requests for
gaed of or nanent al germplasm Wer e higher than the previous record |evels of
1991-92. I attribute this to the wide distribution of seed lists in 1994,
following a year’s delay until passport data on GRIN could be nade as
complete a8 possible. There were 11' seed packets of mint-famly plants
distributed in 1994.

nglj_,gg;gg NSSL

Ornamentals (Nc-'l Pﬁm.ar:.ty Site) 131/1565 (8%)*
uint-family Plantg 3/142 (2%)**

* This does not include 60 accessions prepared for back-up at NSSL. 'rhese
wi |l be shipped as soon ag 80 new Pl nunbers can be obtai ned. An :
additional 175 - accessions have been identified for hick-up of distn.butmn
lots early in 1995, and ot her accessions have been noted with sufficient
original seed to: a]&lc;w gamples to be subdivi ded and placed in "black bex"

_-stcrage a.t RSSL. ’ '

** This doers not . include 11 accessi ons of Pvcnan;bem!;m for wh:.ch we serve oI

e
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Resener at ed

Ornanmentals (NC-7 priority Site) 79/1565 (5%)*
Ornanentals (For trials or transfers) 8/203 (4%
Mint-family Plants 0/142 (0%)**

* This includes 54 successful cage increases, 16 woody ornanmental seed
increases, and 9 woody plant grow outs.

** Regeneration activity for this group will be revived in 1995-96, wth
the establishnment of a two-year field increase plot planned for summer
1995.

Tested for Germinability/Viability

Ornanmental s (all accessions held as seed) 261/1514 (17%)*
Mnt-famly Plants 22/142 (15%

* These data are cunul ative. Forty-two accessions will be tested early in
1995.

Significant Prosress

We had an especially successful year for caged seed increase from

her baceous ornanentals, which can be attributed to the warm dry spring
noderate sunmer with evenly spaced rains, and late killing frost in

Oct ober. We nade additional progress with germination testing of

her baceous and some woody ornanentals, i.e. Soiraea and Sorbaria. Updated
seed lists will be conpleted and distributed to cooperators and to
institutions providing Indices Semnum early in 1995, after all inventory
data have been proofed on GRIN and Pl numbers are assigned to all available
accessi ons.

Characteri zati on/taxononmny:

During 1994, there were no large-scale characterization/taxonomy projects

on the crops that | curate. However, all herbaceous ornanentals in the
cage-increase field were checked to verify identifications, including 16
accessi ons of Chrvsanthenmum In all, 7 accessions were reidentified.

Eval uati on:

Roger Fuentes-G anados, a Ph.D. candidate under ny joint direction (along
with Lester WIlson of the ISU Food Science Dept.), submitted his research
proposal and Program of Study to his POS Committee. For the genus
Acastache, he proposed to evaluate the inheritance of isozynes revealed in
his MS. research, of essential oils, and of new genetic markers, such as
DNA markers, that could be linked to genes controlling essential oil

producti on. During 1994, his research was supported by a grant entitled,
*'|dentifying Genetic Markers and Their Role in Selecting Chenptypes in
Perenni al Lam aceae," in the amount of $2500, received fromthe Herb

Soci ety of Anerica.

A population of salvia azurea selected for adaptation to early flowering
and seed production under |ocal conditions is its second year of evaluation
agai nst two other populations at four nidwestern test sites.

Enhancenent :

During 1994, Roger Fuentes-G anados and | were successful in producing
hand- pol l i nated crosses in Asastache, with parents chosen to elucidate the
genetic control of isozyme banding patterns and of essential oil

producti on. These techniques can al so be used to enhance Asastache
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popul ations for horticultural characteristics, nectar production, and

essential oil conposition. The project to select salvia azurea popul ations
for adaptation to heavier soils and a shorter grow ng season is apparently

successful in selection for earlier flowering, but nore evaluation data are
needed (see above).

Coordination of the NG-7 Regiomal Qrnamental Trials

Plant Distribution = 617 plants of 9 accessions were sent on request to
regi onal cooperators for planting at 28 sites (an additional 148 plants of
these accessions were sent to arboreta). Twelve replacenent plants were
al so sent to cooperators.

Conput er-generated "Report of Pl anting,” "Plot Information," "First-year
Performance Report," and "Five-year Performance Report" fornms were
distributed to trial site cooperators this spring. Devel opnent of user-
friendly, free-standing data collection and summarization Rrograns t hr ough
the use of Objectvision was suspended this spring due to the resignations
of Naom Harrold and Peter Lundeen.

Three newsletter updates and a special letter were sent to trial site
cooperators in 1994, to keep them informed about current devel opnents at
Ames and throughout the program

| have continued the research presented in 1992 to the |PPS (published
early in 1994) by obtaining additional information on the floristics,
soils, plant communities, and clinmates of Eastern Europe (especially of
Romania and Wkraine), facilitated in part through a trip to the University
of Illinois libraries in February, 1994. Late in 1994, | established
contact with Dr. Sergei Msyakin, at the National Botanical Institute in
Kiev and we are now exploring possibilities for cooperative research

| delivered plants to trial sites in Wsconsin, Illinois, and Mchigan. |
worked with Mchael Dana, the NG 7 Onanental Subcommttee nenber from

I ndiana to nmove the Purdue trial site from Kokono to a site near West
Lafayette. The trial site in Bottineau, North Dakota terminated its
ornanental evaluation programin 1994 with the transfer of the cooperator
to another position with the North Dakota Forest Service.

Germplasm activities in crops other than those | curate:

Seven requests for accessions with special horticultural characteristics
mFre handl ed, resulting in the distribution of 115 packets of seed and 8
pl ants.

In the first quarter of 1994, | coordinated a project to re-exam ne
curatorial activities and assignments for "mnor" site crops, those that
were not addressed in the 1993 ARS/CSRS Review of the Station. On the
basis of this project, we gained a better understanding of the curatoria
needs of these croFs and reassignments of genera were nade anong curators
to manage these collections nore effectively.

I assisted in the drafting of management plans for cuphea and niscel | aneous
oilseeds and for Amaranthus.

In 1994, | conﬁleted a project to re-analyze the holdings of prairie plant
gernplasm in the NPGS and to anal yze usage patterns. This work was
presented at the 14th North Amrerican Prairie Conference in July and the
manuscript resulting fromthe talk was recently revised and soon should be
accepted for publication. .
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| hel ped Bill Rbéth'finalize}tivgézxx;iénuscripts reporting 1) the release of a
new ornanmental hybrid Cuphea ’‘Starfire’ (accepted by HortScience) and 2)

i patterns of agronomic variability in collections “of Qunhea Vviscosissinma
fromthe eastern U S (published in Industrial ¢Crops & Products at the end
of 1994).
~.In June, | visited the Kearney Agricultural Center and nearby areas in
Parlier, California to check growing conditions at a potential NPGS
regeneration site. | also exam ned a sunmer test planting of ?ernpl asm
from Ares and other NPGS sites and consulted with site personnel.

G her research and training activities:

i | assisted Peter Bretting in preparing a manuscript and a presentation on

i the uses of genetic narkers in plant genetic resource nanagenent,. The
manuscript has been accepted by Plant Breedina Reviews and the shorter
version is being revised for publication in HortScience. | also assisted
Peter Bretting In preparing a presentation on the uses of core collections
and other tools to manage risk and change in the preservation of plant
genetic resources. | presented this talk at a synposium on core
collections held at the Annual Meeting of the CGrop Science Society of
Anrerica in Seattle, in Novenber.

i

Research continued on the taxonony of Rubus in |owa. | have identified
bl ackberries from lowa collections, representing five sections of the
subgenus Eubatus, and am col |l ecting norphol ogi cal data to prepare keys for
field identifications and to devel op hypotheses that can be tested via
cytogenetic and nol ecul ar approaches. Data collection is essentially
conplete for all five sections of the subgenus. Only limted field work
remains to be conpleted in the 1995 field season.

i

| assisted in the instruction of AGRON 523, Plant Cenetic Resource
Managenent . This included the presentation of |ectures and revision of
lecture notes, especially for topics directly related to the ex situ
preservation of gernplasm This year's course involved a diverse group of
graduate students, visiting scientists, and NCRPIS staff.

Meetings attended:

January = Managenent Problens of the Technical Person in a Leadership Role
(Pryor Course) (West Des Miines, |A

March - Shade Tree Short Course (Anes, |A)

1

May =~ Anerican Rhododendron Society annual neeting (Asheville, NO

June = AABGA annual neeting (Pasadena, CA)

June =« NG-7 Regional Technical Committee (Peoria, IL)

July = 14th North American Prairie Conference (Manhattan, KS)

August = ASHS annual neeting, including Leafy Vegetable CAC, Root & Bulb
Vegetabl e Cac, crucifer CAC, Herbaceous O nanental CAC, and Wody Landscape
Plant CAC, and the annual neeting of the Landscape Pl ant Devel opment Center
(Corvallis, OR

August = North Central Regional Meeting of the ASA/CSSA (Des Miines, |A)

Novenber = ASA/ CSSA annual neeting, including Forage & Turf Q(ass, Special
Purpose Legune, and New Orop CACs (Seattle, W




g e
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Decenber = Eastern Region annual neeting of the International Pl ant
Propagators' Society (Phil adel phia, PA)

Presentations and semnars:.

Bretting, P.R and MP. Wdrlechner. 1994. Managing risk and change for
pl ant gernpl asm managenent. Presented at the 86th Annual ASA- CSSA- SSSA
nmeeting, Seattle, WA 13-18 Nov. (presented by junior author)

Wdrlechner, MP. 1994. Collecting conposites and Quohea in Mexico.
Presented to the Horticulture Departmental Seninar, lowa State University.

Wdrl echner, MP. 1994. Prairie plant gernplasm revisited. Presented
to the 14th North Anerican Prairie Conference, 12-16 July, Manhattan, KS.

Publ i cati ons which appeared in print in 1994:

Ayers, GS. and MP. Wdrlechner. 1994. The genus Aoastache as bee
forage: a historical perspective. American Bee Journal 134: 341-348.

Ayers, GS. and MP. Wdrlechner. 1994. The genus Auastache as bee
forage: an analysis of reader returns. American Bee Journal 134: 477-483.

Ayers, G.S. and MP. Wdrlechner. 1994. The genus Aaastache as bee

forage: an analysis of reader returns (Published with this title in error).
Oiginal title: Miking a planting of Agastache for your bees. Anmerican Bee
Journal 134: 621-627.

Bretting, P.K and MP. Wdrlechner. 1994. Managing risk and change for
pl ant gernpl asm managenent. Presented at the 86th Annual ASA- CSSA- SSSA
neeting, Seattle, Washington, 13-18 Nov. Agronony Abstracts, p. 220.

Pair, J.C and M.P. Wdrlechner. 1994. Evaluation of flowering ash in
Wchita, Kansas. Landscape Plant News S(4): [|-3.

Roath, W.W., MP. Wdrlechner, and R Reiman. 1994. Variability in Cuphea
vi scosi ssima Jacg. collected in east-central United States. Industrial
Cops & Products 3:217-223.

Roath, WW, MP. Wdrlechner, RL. Wlson, and RL. Luhman. 1994,
Germplasm: The foundation of sustainable agriculture. Poster for the North
Central Regional Meeting of the AsA/CssA, Des Mines, lowa, |-3 August.

Wdrl echner, M.P. 1994. |s Eastern Europe a useful source of new | andscape
plants for the midwest? Presented to the 1992 Annual Meeting of the
Eastern Region of the International Pl ant Propagators' Society. Conbi ned
Proc. of the |PPS 42: 451-455.

Wdrl echner, MP. 1994. Environnental analogs in the search for stress-
tolerant |andscape plants. J. Arboric. 20: 114-119.

Wdrl echner, MP. 1994. Prairie plant gernplasmrevisited. Presented to the
14th North Anerican Prairie Conference, 12-16 July, Manhattan, KS.
Abstracts, p. 16.

Wdrl echner, MP., WW Roath, RG Fuentes-Ganados, and A Campos. 1994.
Col l ecting cuphea, Sanvitalia, and Zinnia in Mexico. Plant Cenetic
Resources Newsletter 98: 10-12.
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G her itens:

I have been appointed to chair the Publications Conmttee of the Anerican
Chestnut Foundation. This entails working with the managing editor of the
Journal of the ACF to ensure adequate review and technical accuracy of all
articles published. )

Following up on ny 1993-94 role as a USDA col | aborator on an 1890 Capacity
Building Grant Proposal to create "A Centralized Research Support and
Technol ogy Delivery System for Flavor and Fragrance Plants," at Del anare
State University (which was not funded, but recomrended for revision), |
have hel ped Arthur Tucker update his project and submt this new Proposal
in January, 1995.

Concl usi ons:
Curation

1993 was an exceptionally productive year for gernplasm increase, with seed
quantities and quality higher than typical, due to a warm dry spring,
noderate summer with evenly spaced rains, and late killing frost. Progress
renovating long-term field plantings continued to be uneven, hindered by
the departure of Naomi Harrold and the lack of a replacenent for the entire
field season.

One of the main areas of curatorial progress was the inprovement of
passport data on GRIN. The printing and distribution of ornanental seed
and IpI ant lists resuned in 1994 after all passport data were nade as
conplete and accurate as possible given the information in our files. The
devel opment of GRIN3 in the final quarter of 1994 once again created
difficulties with passport data, as | have not yet conpletely verified that
all records have been accurately and fully transferred to GRI N3.

A major curatorial effort resulting from storage and updating of inventory

records is planned for earlﬁ in 1995, which will result in a large
expansi on of accessions backed up at NSSL. After a short hiatus,
regeneration work will resune on nint-fanmily plants in 1995. In other

respects, no major changes in curation are planned and are unlikely until
the Technician vacancy is filled.

Resear ch

In contrast to the "lull" in publications in 1993, eight papers and two
abstracts appeared in print in 1994, along with one poster presentation.
Mich of ny time devoted to research in 1994 centered on three areas:
assisting George Ayers with the assenbly of information used in a
conprehensi ve review of Acastache for beekeepers; advising Roger Fuentes-
Granados on the devel opment and conduct of his Ph.D. program further

anal yses of Eastern European floristics, climates, and soils and the
establ i shmrent of appropriate contacts.in kraine to begin cooperative work.

There are also seven publications in various stages of preparation. Two
from Roger Fuentes-QGanados's M.S. thesis will appear in print in 1995.
Ghers to be published shortly result from an analysis of prairie plant
gernplasm in NPGS and its usage and from cooperative work with Purdue
University on Anethum with Bill Roath on Cuphea, and with Peter Bretting
on genetic markers and plant genetic resource managenent.
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D. Plant Pathology (C Bl ock)
D sease nvbtes'j,bn seed increase plantings:
“Regul ar inspections of field and greenhouse plantings continued to be an

inportant component of .the pathology program |Inspections are of particular
i nportance for-di seases which could pose a risk of seed transm ssion.

I nspections have been instituted for Zea (1990), Helianthus (1991), Qucum s

satfvus and C. melo, (1992), Qucurbita pe (1993), Amarant hus an
Chenopodium (1994), Brassica and related species (1994), Setaria and
Pani cum (1994), and ornanentals (1994).

Sunflower: The sunflower increase plots (101 cultivated and 38 wld) were
i nspected twice duri n% the growing season, primarily for downy ml dew,

caused by Plasnooara halstedii (Farl.) Berl. and deToni. No downy m | dew
infected plants were detected. No significant disease problens were noted.

Mai ze: The seed increase plots (60 accessions) were inspected for incidence
of Stewart's bacterial wilt and common snut. No Stewart's wilt was detected.
There was little disease in any of the plots.

Amar ant hus _and _Chenopodium

Forty-four accessions of Amaranthus and 18 accessions of Chenopodi um were
exam ned in the greenhouse. No disease probl ens were observed.

Brassica and Rel ated Cenera

(One hundred and seventy accessions were inspected tw ce during the summer
for disease problens. =~ Several diseases are inportant from a seed

transm ssion vi ewpoint, downy mldew caused by Peronosnora oarasitica
(Pars.) Fr, black rot caused by Xanthononas cammestris pv. canuestris
(Pammel) Dowson, blackleg caused by Leptosphaeria maculans (Desm) Ces & de
N., and ALternaria diseaSes caused by A, brassicaq (Berk.) saece. and A.
brassicicola (Schw.) WIt, Overall disease problens were mnimal.

Al accessions were free of Alternaria diseases, downy nildew and bl ackl eg.
Black rot leaf infection (X. campestris pv. camestris) was found in 2
accessions of Sinapis alba, 2 accessions of Brassica jungea, 2 accessions
of B. rapa, 1 accession of B, tournefortii and 4 accessions of B, niara.

No di sease problens were noted on the follow ng species: A vssum
al vssoi des, A. atlanticum A. dasycarpum, A. desertorum A. aranatense. A.
linifolium A. mnutum A. nontanum A. murale, A. nebrodense, A.
serpvllifolium, Aurinia corvnbosa, A. saxatilis, Berteroa incana, Brassica
carinata, B.—eloncrata; B. fruticulosa, B. aravinae B. napus, B. souliei,
Canelina sativa, Ervsimum cheiranthoides, E. creticum E. cuspidatum, E.
aecum, E. [inifolium E. myriophyllum, E. diffusum E. incanum E.
olympicum, E. repandum, E. raulinii, E. smyrnaeum, Eruca sativa, Brucastrum
nasturtiifolium, i Hesperis i ni Isatis
. tinctoria, Lepedium bonariense, L. camueatre, L. cardam nes., L.
%ensig lorum, L. dramnifolium L. heterophyllum, L. hirtum L. [atifolium
L. perfoliatum, L. ruderale, L. sativum, L. sninosum L. villarsii, L.
virginicum, Matthiola fruticulosa, M. sinuata, Sinaois arvensis, Thlaspi
arvense, T. perfol iatum T.-nevadense.

Qucum s sativus and C. melo

Five hundred and £ifty cages Were inspected in late August. Anthracnose,
caused by Colletotri cﬁum orbiculare (Pass.) El. and Halst., was a serious

problem resulting in early death of nmany accessions. Sone accessions
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appear to be highly resistant, but nmany are extrenmely susceptible and
require regular fungicide sprays to be productive.

Powdery m | dew (Swhaerotheca fuliainea) was present, but generally not a
probl em

" Cucurbita vervo:

In 1991 and 1992, squash nosaic virus was a problem on the seed increase
plants. Potential sources of the disease are seed-borne transm ssion and
introduction via cucunber beetles. The virus spreads readily through the
nmovenent of cucunber beetles or by handling during pollination. To ensure
that only “clean” plants were transplanted, a programwas initiated in 1993,
and continued this year, to test all greenhouse seedlings before

transpl anti ng. Seedlings were tested at the first true |eaf stage. Ninety-
seven accessions were tested, conprising approxinately 1000 plants.

Results: El even infected accessions, with one or nore infected seedlings,
were identified.

Assay costs are shown in the follow ng table:

Antibodies: i g0.24 T N
,Sanpl e bag $0.17.,

ELI SA pl at e LI $0.02 — - , P—
Buf fers e 50.01 w—— - -

Labor $0. 18

SR ATA: S N——

Unfortunately, several 8gMV infected accessions were identified in the
field during August. ELI'SA tests confirmed that sgMv was present. The
lack of SgMVv control resulted fromeither a failure to detect infected
greenhouse plants or introduction of the virus to the field by infected
cucunber beetles. Additional strategies focusing on better insect control
are pl anned.

G asses = Pani cum and Setaria

Seventy caged increase plots were inspected twice, in md-August and mid-
Sept enber . Pani cum sumatrense and p. mliaceum were disease-free. Sone
accessions of Panicum nmliaceum were infested by corn borers. Mst of the
Setaria italica plots were disease-free, except for four accessions which
had 2-10% necrotic |leaf tissue, caused by bacterial |eaf stripe
(Pseudononas andr opoaoni s) .

O nanental s

Ei ghty caged seed-increase accessions were inspected in 1994. CGener a

i ncluded Alcea, Althaea, Antirrhinum Aronia, Campanula, Chrysanthemum,
D anthus, Gvpsophila, Hesperis, Lavatera. lLeucanthenum Liuustrum Malva,
Potentilla, Sanvitalia, Sorbaria, Swiraea and Zinnia.

Overal | disease problens were mnimnal.
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Aster yellows (leafhopper transmtted) was detected on 2 plants
(igg_xngg_n_\gg), but the horticultural crew regularly rogues any infected
pl ants.

Verticilliumdahliae was isolated from2 wilting Zinnia plants.

The nDSt conspi cuous probl emwas an apparent potassiumdeficiency on Alcea,
Althaea and ﬁavaterg accessions growing in sandy soil. Al three genera are
members of the Mlvaceae, as is cotton. Cotton has a deep taproot with a
very low root density near the surface, making it prone to K deficiency
where subsoils are |low in potassium Heavy rains of the previous sunmer mnay
have | eached available K fromthe soil.

RESEARCH NOTES:

Sunfl ower Accessi on Eval uation:

One hundred and forty accessions of cultivated Helianthus annuus were
planted for Aternaria leaf blight (Aternaria helianthi (Hansf.) Tubaki
and N shishara) evaluation, bringing the total nunber of accessions
evaluated to 1020 (845 cultivated and 175 wild), Four-row plots were
planted in a random zed conplete block design with four replications. The
two center rows of each plot contained the test accession. The two outside
rows contained the check variety, hybrid 894. Hybrid 894 is noderately
resi stant under lowa growing conditions. No accessions were highly
resistant, but several had partial or “field" resistance conparable to
hybrid 894. These results followed the consistent trend of no highly
resistant accessions in cultivated sunflower collection.

Seed Transmission Research

Seed transmssion of Erwinia stewartii in naize:

ELI SA assays of bulk corn seed sanples were used to detect Erwi nia
stewartii bacterial infection. Bul k seed assays were found to be nore

efficient than single seed tests for estimating percentage of infected
kernels. Wiol e sanples (about 250 seed) were subdivided into 10 to SO seed

sub-sanpl es and conmnuted in a Waring blender. Seed extracts were
pipetted into 96-well mcroplates coated with a polyclonal "capture'
anti body. The second antibody was a horseradi sh peroxi dase enzyme-

conj ugat ed monoclonal anti body §Agdi a, Inc., Elkhart, IN. A statistical
estimate of the percent seed Infection was cal culated by using maxi num

l'i kel i hood equations. Only one seed in a sub-sanple needs to be infected to
give a positive test, however, at |east one negative sanple is required in
order to estimate percent seed infection. For exanple, if a 250 seed sanple
is subdivided into 25-seed units, an estimate of true seed infection can be
obtained if 1-9 units are positive, but not if all ten are positive.

Resul ts:

In one test, seed was harvested from naturally infected plants of hybrid
B73 X K4 in 6 severity classes: 0, 5 10, 25, 35 and 50% | eaf area kill ed.
No seed infection was detected in the 0, 5 and 10% severity cl asses.

I nci dence of infected seed was |low in the higher classes with 0.2%, 1.2%,
and 1.8%in the 25, 35, and 50% cl asses, respectively.

Exam nation of nore than 40 NCRPIS numi ze accessions, ranging from 5o to 75%
| eaf area killed, gave simlar results. Kernel infection was detected only
when leaf infection was 25% or higher. Thirty seed lots had 0% i nfected
seed. In nost of the very susceptible genotypes, where leaf infection was
50-75%, estimated kernel infection was still under 5% -
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Risk of introduction of Erwinia stewartii into new |ocations bv y.s. seed

The level of plant infection required to generate E. stewartii-infected
corn seeds will occur only under very unusual circunstances in the gy.s. The
m ni mum accepted quality standards for germ nation alone ensure that these
fields would be not used for seed production. Even if they were, the chance'
of transm ssion through seed is extrenmely |ow

survey of Alternaria radicina in the carrot germplasm coll ection.

One hundred and two accessions, from 25 seed production years, were assayed
to determne the extent of Aternaria radicina (black rot) infection anbng
carrot accessions in the NCRPIS collection. Seed production year ranged
from 1955 through 1991. (One hundred to 150 seeds were tested per,
accession. seeds were plated on Alternaria radicina Selective Agar (ARSA)
as outlined by Pryor et al., 1994 ( Plant D's. 78:452-466). Only 18 of 102
accessions were free of A. radicina. The fungus was isolated from one | ot
of 1955 seed and 3 lots of 1961 seed. On the najority of infected seeds,
the infection was superficial, with only a few strands of nycelium grow ng
fromthe seed surface onto the agar.

'"Ten accessions with high levels of infection, 25=-70%, were selected for hot
water seed treatnment. Soaking seeds for 25 mnutes in 50° C hot water
successfully eradicated the fungus with mnimal or no loss in germnation.

A second carrot pathogen, Aternaria dauci (Aternaria leaf blight) was not
detected, but ARSA nmedi um may not be conducive to growh of A. dauci.

Qucum s melo bacterial disease

An aggressive seed-borne and seed-transmtted, bacterial pathogen was
isolated from several nusknelon PI's. Initial synptons on greenhouse
seedlings included water-soaked and necrotic |esions on cotyl edons and
angul ar, water-soaked necrotic spots on the |leaves. Two isolates were sent
to Dr. Robert Stall at the University of Florida for fatty acid anal ysis.
They had high sinmlarity indices (>0.80) to the watermelon fruit blotch

pat hogen, Acidovorax avenae ssp. citrulli, previously known as Pseudononas
pseudoal calioenes pv. citrulli. BIoLog 96— well carbon source plates also

showed a high degree of sinmlarity. These tests indicate the nusknel on and
wat er mel on pat hogens are certainly related, though not necessarily
i dentical.

The source of the bacteriumat NCRPIS appears to be from seed transferred
to Ares from the Southern Regional Pl Station in.Georgia (1987 seed crop).
Seed transm ssion was denmonstrated from seed harvested from severely
infected plants and also from seed soaked for five mnutes in a suspension
of the bacterium Al 1994 seed lots were subjected to 24 hour fernentation
followed by soaking in dilute hydrochloric acid, followi ng the
recomrendati ons of Dr. Donald Hopkins, Univ. of Florida.

Meetings/presentations:

January: Sunfl ower Research Forum (Fargo, ND).
February: 16t h Annual Seed Technol ogy Conference at |SU.
Mar ch: Regi onal Seed Quality Wrkshop (U bana-Chanpaign, |IL).

August : Amrerican Phytopathol ogical Society Meting (A buquerque, NM)
‘ Seed Pat hol ogy’ and ‘ Col |l ections and Germplasm conm ttee
nmeetings were also held.

November Cucurbitaceae -1994: Evaluation and Enhancement of Qucurbit
CGernpl asm (South Padre, TX), CQucurbit CAC, Ml on and Squash
Breeders Round Tabl e.




Decenber : Two day workshop on Statistical Analysis = SAS for |inear
nodel s.

Served on the Agronony departnent's G eenhouse and G owth Chanber
comittee.

Attended weekly plant pathology semnars and weekly staff neetings.
Present ati ons:
February: Poster on “Assessing risk of seed transnission of Erwinia
stewartii fromnaturally infected seed lots in naize" at the
Seed Technol ogy Conference at | SU
Mar ch: | SU Pl ant Pat hol og% Departnent's Practical Pl ant Pathol ogy
thr

Wor kshop. Taught ee classes on ELISA techni ques for
identifying plant pathogens.

Mar ch: Oral presentation of seed-related research at NCRPIS = Regional
Seed Quality Wrkshop at Chanpai gn- U bana.

August : Presented poster on 'Assessing risk of seed transm ssion of
Erwinia Stewartii in maize' at A buquerque APS neetings.

Traini ng Sessions:

January 24: | SU Hazardous Waste Generators Safety Training

April: Ti me Managenent Sem nars )

April 28: Lab Safety Training = |SU Environnental Health and Safety

May 20: Tractor Safety Tralning

May: Dust Mask Safety Training

August 29: Pesticide Applicator Continuing Education, Categories
1a,1B,1c, 10

Qct ober 25: Pesticide Applicator Continuing Education, Categories 3G, 10.
Cct ober 26: Pesticide Applicator Continuing Education, Category 1D.
November 29: Pesticide Applicator Continuing Education, Category 4.
Cctober 18:  Assertiveness Training Wrkshop.

Novenber 22: Defensive Driving Trail ning.

Research pl ans:

Phytosanitary inspections of seed increase plots will continue for the
crops nentioned in this report. Additional crops will be added as feasible.

Due to the nunmber of international requests for maize seed requiring
certification that the seed is free of Erwinia stewartii, ELISA seed health
assays wi |l be conducted on poP_uI ar accessions that were not increased (and
therefore not examned in the field) at NCRPI S

A bulk planting of wild sunflower is planned with the intent of selecting
and bul ki ng seed from plants showing resistance to both Aternaria |eaf

blight and Seotoria l|eaf spot. The wld sunflower accessions, previously
tested for Alternaria resistance, showed as much within accession variation

for resistance as between accession variation.

The extent of infestation of the paucus_seed collection by Alternaria
radicina will be further investigated.

A range of genotypes within the Cucumis melo collection will be screened

for their reaction to the bacterial disease with the intent of identifying
sources of resistance.

=




Planned neeti ngs/ present ati ons:

Sunfl ower Research Forum at Fargo, ND en Jan. 12-13, 1995,
Annual Seed Technol ogy Conference at |SU Feb. 22-23, 1995.
Attend Sunflower CAC neeting in Ares, July, 1995 - =~ = --
Attend the APS national neeting in Pittsburgh, PA August 16-21,71995.
Attend Cucurbit meetings and CQucurbit CAC neeting (not yet schedul ed).

E. Farm superintendent (L. Lockhart)\

General :

Supervi sed and coordinated daily operations at the NcrReis farm  This

i ncludes managenent of all facilities, fields, and greenhouse space.

Supervi sed or conducted 69 pesticide applications in the field and/or
greenhouses. Coordi nated and schedul ed the student |abor force of 22 FTE’s.
Labor:

During the cal endar year 1994, 201 applications for hourly enploynent were
received and reviewed. There were 55 interviews resulting in 44 hourly

enpl oyees hired. @ Two enpl oyees were dismssed for poor work perfornance
and -four for habitual tardiness. CQurrently there are 48 (18.2 FTE) part-
time hourly enployees working at the NCRPIS. | also coordinated and

supervi sed two student internships during 1994. One of the students was an
international intern from Gernmany, the other was an |SU student nmajoring in
Ag Business who devel oped a conputerized inventory tracking systemto track
supplies used in the day-to-day operations.

Maintenance projects conpl eted:

Served as a |iaison between contractors, |A Agriculture Experinent Station,
and utility providers to construct entonol ogy greenhouse.

Re-constructed the former bio-tech fence to provide a trellis system for
several species of clinbing ornanentals.

Designed and installed an automated watering system for the large
greenhouse at the farm

Tours:

This past year | organized and conducted 15 tours. There were approximately
275 visitors to the NCRPIS during 1994.

Conferences, training, etc. attended:
Nunerous departmental seninars

Wrker R ght-to-Know Update, |SU
Respirator Training Certification EH&S
CPR and First Aid Training, |SU

ASTA, Chicago

ASR-CSSA-SSA Annual Meeting
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Staff Traini ng:
Conduct ed five di sposable dust nask training sessions.
Conducted three Tractor Safety Training sessions.

Devised a docunmentation systemto assure all safety training for station
personnel is docunented according to COSHA guideli nes.

Comm ttees:

NCRPI S Extension: Served as Chairnman and conpleted a station brochure
detailing the mssion and efforts of the NCBPIS.

Served on a selection committee to hire an additional agricultural engineer
for the A Agriculture Experinent Station.

Pur chasi ng:

| coordinated purchasing for the NCRPIS farm this task included gathering
?nd sunmari zi ng requests, witing specs, and obtaining supplies for the
arm

Coals and plans for 1995:

Constructi on:

Renodel seed storage work room

Coordinate installation of -20°c Cold Room

Construct conpost bin for greenhouse organic naterial.
Other:

| npl erent  Lockout / Tagout Program

F. Controlled insect pollination program (C. Abel)

Pr ogr ess:

Caae pollinations: N ne hundred and sixty-nine insect cages were supplied
wWith pollinators for controlled pollination of 1042 plant gernplasm
accessions. Honey bees and honey bees with house flies were used in all
cages-with the exception of 31 cages in which Alfalfa leaf cutting bees

(Megachile rotundata) were used for pollinating sone Brassica spp.
accessl Ons.

Beekeeoi ng: Three hundred and forty-two.2 |b. packages of buckfast
honeybees were purchased this year. Two hundred of these were placed
directly into nucleus hives (nucst) for Brassica spP pollinating and the
remai ni ng packages supplied nuecs for our sunmer linati ng season.

It was found that allow ng honey bees to forage outside of the pollinating
cages on alternate days no |onger benefits the nue hives. H gh honey bee
densities at NCRPIS have reduced the anount of food that nay be obtained
from surrounding floral sources.

Five hundred and twenty-nine nucs were wintered in the indoor facility
(Wnter *937='94°). Nuc survival was 75.4%, a four-fold increase fromthe
previous year. The increase in npug¢ survival may be attributed to: 1)
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| mproved managenent practices which insured a younger and larger population
of bees going into the wntering facilit)é than the previous yéar; and,2) -
Warner environnental conditions (47°F) within the wintering facility than
the standard used the previous year (43°F). The warner tenperature ‘appears
to inmprove survival of the smaller colonies in the wintering facility (P.
Kelly, U Walth, personal comm.).

six hundred and nine nucs were wintered in the indoor facility this fall.
Four wintering studies will be performed with data from these studies to be
published in the Anerican Bee Journal.

Forty large hives were wintered in the indoor facility (Wnter ¢937-/94").
Thirty-seven hives (92.5% survived. This fall, 114 large hives are being
wintered indoors with the remaining 48 large hives wi ntered outdoors.

Twenty honey bee nucs were supplied to Kim Lewers (ISU Agronony Dept.) for
her dissertation work on soybeans.

Bombug: N nety Bombus bi nacul atus queens were captured between 4/19/94 and
5/03/94. Continuous rearing of this species was found to be infeasible, but
procedures are now in place to rear colonies from spring-captured queens
for md-sumrer control pollinations.

A forner Bonbus-rearing conpany owner indicated that Bombus_bimaculatus is
a very difficult species to rear and was abandoned by the industry.

Attenpts to continously rear this species at NCRPIS will be discontinued.
Further rearing research will be done with B. impatiens and B. sriseocol us.

Meaachile rotundata: Alfalfa |eafcutting bees were used in 31 cages for
regenerati ng—Brassica Spp. accessions.

Gsma cornifrons: It was found that Gsma cornifrons wntering survival was
hi ghest when stored at 34°F and 70-85% RH

Pollinator Studies: Honey bees, alfalfa leafcutting bees, Bombus

bi macul atus, and Osmiacornifrons were used in Qucums sativus and Qucum s
melo ﬁollinat or studies. There was no significant difference in grans of
seed harvested in each study.

Honey bees, alfalfa leafcutting bees, and Osma cornifrons were used in a
Brassica rapa pollinator study. Osmia cornifrons produced significantly (P
= 0.05) nore seed on a per plant basis.

Personnel s

Ron Schweppe (Biological A de) was added to the insect nanagenent team in
January. Ron Loi ns two hourly enpl oyees (Nathan e and Brett Roberts) that
have been with ne for alnost two years. hese enpl oyees provide excellent
work and are primarily responsible for the acconplishments we have achieved
within the past year.

Future plans:

Capture queens and rear colonies of Bombus bimaculatus to be used in
pol l'i nator studies.

Perform lab rearing studies on B. impatiens and B. utiseocolus.

Co-aut hor paper with Richard WIlson on indoor w ntering honey bee nucleus
hi ves.
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Acquire, nanage, and eval uate Peponapis pruinosa, Xenoalossa strenua,
leo_cona fenest_rata (Anthophoridae:Hymenoptera] TOr use In Cucumis
pol l'i nator studi es. -

Acquire, manage,’ and eval uate Nomia triangulifera [Halictidae:
Hynmenoptera], a specialist pollinator of sunflower, for use in sunflower
pol linator studies. The biology of N. trianaulifera indicates a close
associ ation between this insect and sunflower, which is its primary food
sour ce.

Wrk cooperatively with Suzanne Batra (Bee Research Laboratory, USDA-ARS)
and Bob Cox (State Apiarist, lowa Dept. of Ag.) on inporting and
establishing a Janpaneae Anthophorid species, Anthophora Pjlipes_villosula
(reportedly an efficient buzz pollinator of early season crops), into
Central |owa.

Continue literature research on bee pasture plantings to be used in honey
bee and non-honey bee pollinator rearing.

Col l ect lowa-native pollinators from plots of entonophilous plant species
mai ntai ned by NCRPIS. Collected insect species will be evaluated for their
potential use as control pollinating agents.

Conti nue studying the biology of Gsma cornifrons.

Devel op managerent procedures for using Gsmia cornifrons in Brassica spp.
i ncrease cages.

Assist Richard WIlson and Rick Luhman with evaluating honey bees, alfalfa
| eaf cutting bees, smia cornifrons, and Bombus bimaculatus as pollinators
of sinapig al ba, and Brassica napus.

Assist R chard Wlson and Kathy Reitsma eval uating honey bees, alfalfa |eaf
cutting bees, and Gsmia cornifrons as pollinators of cucumis melo, Qucunis
sativug, and Coriander sativum

Assist R chard WIlson and Mary Brothers evaluating honey bees and Gsm a
cornifrons as pollinators of Helianthus petiolaris.

Miscellaneous:

Host ed Dave charmin from Northeast Regional Plant Introduction Station.
Hosted Jorge Gonzdloz Acerato, Universidad Autdnoma de Yucatéan.

Gave 12 presentations to visiting individuals, groups, and cl asses.

Assi sted Mark d eason (I SU Plant Pathol ogy Dept.) and John Cbrycki (ISU
Entonol ogy Dept.) in using honey bees as a carrier agent for spreading

diocladiumroseum a fungal biological control agent, for the control of
gray nold (Botrvtis ecinerea) in strawberries.

Conpl eted course work in Plant Breeding, Field Plot Techniques in Plant
Breeding, and Insecticide Toxicol ogy.

State of the operation:

I nsect nmanagenent had an encouragi ng year. The early success of the indoor
-wintering facility | ooks promsing. The weather was favorable for both the
pollinator5 and the plants with very good seed increases occurring for mnost
crop species. The pollinator studies have already yielded sone benefits
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with the discovery of Csma cornifrons as an excellent pollinator of
Brassi ca rapa. Plans have been laid for new pollinator studies for the
comng year. Information on promsing new pollinators is being acquired on
a nonth-to-nonth basis. Sone of these new pollinators maybe added to our
pol linator studies of various crops. These studies have the potential to
reatly inprove our plant gernplasm regenerating efforts-at IS as Vel

as supply general information to the public about non-honey bee crop
“pollinators and their nanagenent. Continued research in these areas shoul d

increase the efficiency of regenerating plant gernplasm accessions in the
field.

G %ea CQurator (Mark MIlard)

Activities

Curatorial Information

Significant events

The Systens Support Specialist Il resigned in June of 1994. Many conput er
duties reverted back to the curator. Assistance with conputers was given

by the Brassica curator and the seed storage technician and several others.
GRI N3 _becarme operational in August 1994. The maize curator is a member of

the GRIN advisory committee and has spent many hours troubl e-shooting GRI N3
and massaging data before during and after the transition.

Acqui sition:

New accessions received

During 1994, 328 Zea accessions were acquired: 217 of these accessions (21
with Pl nunbers) were received from NSSL for the first tine. These
accessions were set aside and held until NSSL had enough noney for

shi pnent, Mst accessions only have NSL nunbers. There is a large portion
of them which appear to be racial collections fromthe Rockefeller
Foundati on- sponsored collections of the 50s which were deposited In

regi onal banks in Mexico, Colonbia, and Brazil. To date however, the
passport and exact origin of many of the accessions is unclear. They were
deposited in the very early days of NSSL and the little information that
apparently was required for deposition.

Maintenance and distribution:

#/% available for distribution--Seventy percent (9726) of the 13940
accessions held in Decenber 1994 were available for distribution (The
figures for 1994 as a whole are 68% (8684) of the 12, 805). The | argest
portion of unavailable accessions is still the 1600 accessions in the

@&l i nat - Mangel sdorf collection. Evidently, less than 50% of these
accessions are Viable. .

An accounting change greatly affects the nunbers of accessions of Zea at
NCRPI S for 1994 conpared to 1993. It has been agreed by the active sites
and NSSL that, if a site has any seed at all of an accession, then the
ﬁrimary supply site becones the distribution site in the GRIN database. W
ad previously requested from NSSL in the |ate 1980s,10-20 seeds of an
entire group of 2000 accessions backed up by Colonbia for conparison wth
accessions we were receiving directly from Colonbia. W have to date not
received distributable anmounts of hundreds of these accessions. A so
contributing to the difference of some 800 accessions from the expected Zea




total for 1994 are NSL accessions regenerat .ed previously by NCRPIS;' "If‘hese
accessions were kept as NSSL accessions until Pl nunbers could be obtained.

#/% distributed--W distributed 3750 packets of Zea seed in 1994.  This
represents 16% ' (2223) of all Zea accessions. Packet distribution was up
24% over 1993. A

#/% duplicated at NSSIL--NSSL has seed of 67% (9371) of the Zea accessi ons
hel d at NCRPI S. 1251 accessions were sent in 1994. 9033 of the 9912 (91%

of the pI'd accessions are backed up at NSSL!

#/% accessions regenerated~-In 1993, 152 accessions were regenerated, just
over 1% of the total g%ea collection. This figure includes 10 accessions

regenerated by LimaGrain in lowa, and 81 accessions regenerated in Puerto
Ri co.

(ne-hundred and twenty-three accessions of the Mngel sdorf-Glinat
col l ection have been put through a rescue attenpt in 1994. Thirty-six of
the accessions gernmnated, and are currently growing in the greenhouse.

A nore Productive way to increase the earliest maize accessions was tried
successtully in 1994, Seed is planted in April in growth chanbers and then
transplanted to 5 gallon, short pots. These accessions are then dispersed
to distant locations for isolation increases. Wen pollen shed stops they
are brought together and nonitored until rmaturity.

#/% tested for viabilitv--We tested 12% (1687) of the Zea accessions for
viability in 1994, This percentage is |lower than the 20% for 1993 mainly
because of the GRIN2-GRIN3 transition. File formats nust be changed to
accept germnation data. NSSL pronises a new dBASE program for inactive
data germon a Novell network in early 1995. W are slowing germnation
testing until this programis in place.

#/% of collection with permanent Pl accession nunbers is 71% (9912) of the
total Zea accessions. Fifty-three NCRPIS accessions were given Pl nunbers
in 1993. An additional 36 NSSL accessions were given Pl nunbers with the
maize curator's help.

ignificant Drouress--Backups at NSSL held at 1993 levels. Many nore
Gl i nat - Mangel sdorf collection accessions were tested for viability.

W had a successful increase of nost PVP accessions because of superior

mai ze growing conditions. Those accessions remaining started from very
smal | quantities of original seed (e.g., the non H version of wil17) and
wi |l need another increase to provide the 5,000 kernels necessary for
release. An increase designed to allow wi despread distribution of these
accessions is being attenpted in the greenhouse this winter. Ten
accessions were sent to Dr. Stuber for isozynme analysis in Decenber. |
expect that 40 of 44 total PVP accessions wll be available after Dr.
Stuber’s analysis. The other four may have enough kernels for analysis in
late May.

£ oA

LimaGrain provided a very good increase of 9 of 10 inbred Iines.

A new manager was hired for the St. Qoix nursery work. Rainfall was half
of normal during the last year. 50 accessions were planted in Decenber.

Two to four nurseries of 50-100 accessions are planned in 1995.

#/% of collection tested for seed-born pathogens. | am adding this
category since the NCRPIS pat hol ogist is beginning to sCreen accessions for
Stewart's wilt using an ELISA test. This test enables us to send seed to

countries requiring sone kind of Stewart's wilt declaration. The results
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for this and all such scr-een-i ngs can now be entered into GR N Fi fty-eight
accessi ons were screened in 1994.

Characterization/taxonomy:

#/% characterized/classified--only the few accessions grown were
characterized in 1994, No significant progress was nade in conputerizing
old data because of the GRIN2-GRIN3 transition. Conversion of double
record, maximum m ni numtype observations to the GRIN3 single record type
was begun to test GRIN3 data | oading procedures. The GRIN3 observation
record allows for mninum maximum nean, and popul ation size infornation
to be contained within the record. Previously, nuch Zea data were entered
as two records, one for the maxi mum observation for that trait, and one for
the mni num observation for that trait. The renainder of these double
entries will be conmbined in 1995. dd data can now be | oaded en nasse.
Programs for direct entry of ear observation will be witten in 1995,

The National Program Staff provided noney to purchase a Pentium 90 MHZ
conputer with a one gigabyte hard drive and a 17 inch nmonitor to begin a
pi cture database of maize ears. A slide scanner and a negabyte opti cal
drive was also purchased with these funds. During the year, two Kodak
picture CDs were made during slide devel opnent. These pictures were
conpared with inmages digitized from slides with the scanner. The quality
was difficult to distinguish with the naked eye.

Significant_nroaress--1nmaging equipnent is now on site. Lack of trained
personnel to operate the equipnent hinders progress with this project.

Due to the weather and resource shortages, the norphol ogical evaluations of
US material was delayed in 1994 as it was in 1993.

WIliam Gonzidlez, a graduate student working with Dr. Bretting, is

anal yzing isozynme data on three numize accessions planted to evaluate the
efficiency of our pollination procedure. He is al so obtaining additional
marker data on other accessions planted in the pollination procedure
experi ment .

Eval uati on:

£/% evaluated--Seven hundred and forty-seven accessions were evaluated for
resistance to first generation European corn borer feeding by the NCRPIS
entonol ogy group. sixty three percent (8449) of the accessions have been
evaluated for host-plant resistance. This is an excellent exanple of a
characteristic which lends itself to a very |ow cost assay of thousands of
accessi ons.

Late generation European corn borer feeding resistance screening was
perfornmed for a second year on.200 accessions. This data will be |oaded
into GRIN in 1995.

Additional prelimnary screening for corn earworm resistance expressed as
reduced weight gain by larva fed diets derived from corn silk was perforned
by the entonol ogy group.

During the last four years, the Plant Pathol ogist has screened our increase
plots for diseases which are inportant for seed export into some countries.
To date, no sorghum downy m | dew has been observed. Common corn snut,
common rust, and leaf blights always occur and we cannot certify that our

i ncreases are free of these diseases. Stewart's wilt was highly abundant
this year. The Pathol ogist is researching the inportance of this disease
to distribution of naize kernels.
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Significant nroaress--The first generation European corn borer observation
represents the highest percentage of the collection evaluated for any
observati on. -
Peter Bretting prepared for the maize curatora prelimnary test array-for
mai ze. He focused on New Wrld accessions. This array will be refined in
1995 because there has devel oped a stronger need for such an array. At the
CAC in Decenber, 1994 David Smth presented a proposal he is devel opi ng
with the nai ze disease research community for the evaluation of nany
accessions for disease resistance to several diseases. Then entonologists
are expected to follow suite in 1995.

Enhancenent and/or utilization:

#/% enhanced--No enhancenent program has been undertaken with Zea at the
NCRPI'S.  However, the NCRPI'S provided much |arger than standard amounts of
seed of nost of the 50 accessions used in the first stages of the GEM
proj ect headed by Linda Pollak

Siagnificant nrooress--Congress funded the gernplasm enhancenent program
(GEM headed by Linda Pollak. W have provided seed for the initial

st ages. W expect that little nmore NCRPIS resources will be needed until
finished populations are released to the public. GEM has sparked renew
. interest I n evaluation of those and other accessions for future
enhancenent .

Support/administrative personnel:

Significant accomplishments--The Zea technician is beginning to becone
proficient wth conputers. This can only help the maize project nove
forward.

Travel and Meetings attended:

in Decenber in Chicago. A significant nunber of nenbers were rotated of
the committee. Ben Burr was repl ace b?/< Linda Pol | ak, Bruce Hunter was

repl aced by Randy Holley, and WIliam Kuhn was replace by Wilfredo

Sal huana. “Dr. Janes Bing from M/cogen was added as an entonol ogi st. John
Dudl ey replaced Arnel R Hallauer as CAC chairnan.

The National Sweet Corn Breeders Association also net at the Arerican Seed
Trade Association Meetings.

Presentations or semnars:

A well received denonstration plot was planted in 1994 to display the

nmor phol ogy of U.S. landraces and rel ated Mexican | andraces. he” pur pose
was to show the material "in-the-flesh" to a group of naize experts and

ar cheol ogi st - ant hr opol ogi sts attending a workshop sponsored by Pioneer Hi-
Bred. This denonstration involved a field tour and a hands-on ear displ ay.
The denonstration was viewed several tinmes after the workshop by other

i ndi vi dual s and groups. It will probably becorme a permanent part of NCRPIS
outreach prograns.

Numerous visitors and groups toured NCRPIS and | earned procedures for maize
curation.

| I'ed a classroom di scussion of gernpl asm dat abases using GRIN and an on-
line denonstration for Agronony 523, Plant Genetic Resources.

The 1994 Mai ze CAC neeting at the Amrerican Seed Trade Association neetings l
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State of the Droaraml

In summary, we are keeping up with accession maintenance tasks, but just
§0. Our regeneration effort nust be increased, and the data we have on our
accessions in GRIN3 nmust be inproved. Designation of accessions for seed
orders is still hindered by a lack of rapidly accessible data and the |ack
of certain key accessions representing all the variability in maize.

Strenoths and weaknesses: what facilitated or hindered proaress

GRIN3 inplenentation is not an overnight affair. Significant tine has been
spent by this curator and other curators at the NCRPIS in learning the new
system A very bright light at the end of the tunnel exists. Capabilities
such as the ability to have nuch nore conplete data and the ease in adding
new i nformati on as conpared to the GRIN2 system are apparent.

Review of a nmaize descriptor |ist was del ayed due to the GRIN3 _
inplenentation timng. The maize curator decided not to add confusion to
aR_ already confusing switch to GRIN3. Hopefully, 1995 will see progress in
this area.

(bt ai ni ng new accessions of inportant collections was al so postponed.
Besides the switch to GRIN3, personnel vacancies have caused a shortage of
i ndividuals to handle the work [ oad.

The mai ze collection requires a full tinme curator, and additional full-tine
permanent positions would be desirable. At present, many jobs are not done
efficiently due to rapid personnel turnover. Travel to other nurseries
nmust be rotated anong personnel. Spring planting and fall harvests are

del ayed because of personnel shortages. Tasks of a nore technical nature
are not acconplished.

Policy and procedures for the maize collection are being refined.
Currently, the only criterion for elinmnating duplicates is whether an
accession with the same identifier can be traced to the same collection
site or developer. Mdlecular marker techniques mght assist in this
effort. A nore precise acgui sition policy, tailored to maize, but using
NPGS gui delines, is under devel opnent, but further work is needed.

Future plans:

Acoguisition plans

No accessions have been acquired to satisfy previous CAC approval that all
Car i bbean accessions held by CIMMYT should also be available at the NCRPIS.
VW will try to procure this material in 1995, as budget all ows.

Mai ze from Quatenal a, Bolivia, Ecuador, Par aé;uay, and Brazil is not well-
represented in the NCRPIS collections. Ve did receive sonme accessions from
NSSL which nay inprove this situation in 1994, but Bas_sport i nformation
must be reviewed to determne this. I will try to obtain at |east the
racial type collections from these countries.

Tropical inbred lines or elite breeding material is not well-represented in
the NCRPIS naize collection. | wll procure some of these materials from
G MWT and the University of Hawaii. The CAC recomrended obt aining
comercial tropical hybrids for the collection.

Many public mai ze breeding programs in the southern U S are disappearing..
Further effort will be devoted to obtaining the inportant inbred |ines and
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old openApoIIinatedy varieties fromthis region. Mize from Texas,

"Louisiana, M ssissippi, A abama, and Florida are especially under-
represented in the IS collection.. The maize curator has nade
arrangements with the maize genone database to work together to document

~the locations of all inportant u.s. gernplasm -

Maintenance: *

A top priority in 1995 will be to regenerate a nunber-of maize accessions
simlar to that achieved in the late 1980's and early 90's.

Dr. Bill Tracy spent considerable tine in years prior to 1994 selecting the
most inmportant materials to be conserved of the Crookham collection in
NSSL. In 1995, we will begin regenerating his selections.

W will attenpt to regenerate about 50 accessions of the Galinat-
Mangel sdorf collection. W will refine the passport data for these
accessions.

One hundred accessions will be sent to Puerto Rco for winter increase.
These will be mainly inportant LAMP accessions not yet distributable from
NCRPI S.

Characterization and eval uati on work

Approximately 750 accessions will be initially screened for first
generation corn borer resistance/tol erance by the entonol ogy program

Approxi mately 500 accessions will be screened for corn earworm resistance
by the entonol ogy program

I will continue entering field book data into GRIN Addi ti onal cooperator
data may be arriving in 1995 in a big way. Data are expected from
pat hol ogi sts and ent onol ogi st s.

Experimental work reouirinu the naize program’s resources

The cooperative research with lowa State and their imaging teamwll need
further attention as equipnent and software purchases are conpl eted.
Testing of the database and its efficiency wll begin. Standardized
procedures for slide digitizing and direct video inaging nust be devel oped.

Tr avel

The Puerto Rico winter nursery will again require 2-3 weeks of ny tine in
the spring of 1995. ne or two other staff will also be needed.

I will attend the Anerican Seed Trade Association and the Miize Gop
Advi sory Conmittee neetings in Decenber.

The GRIN site neeting will be held in conjunction with the PGOC neeting and

will be held in Ares in 1995. No travel will be required, but extra time
for planning and coordination of the GRIN neeting will be required.

H. Vesetables (K. Reitsma)

Activities--Ceneral Summary

Acqui sition:

New accessions: Uncertain. Because of the vacancy in the Gerplasm Program

34




vﬁﬁﬁﬁ b s

Assistant position, not all incoming germplasm has been inventoried and
logged in at the NCRPIS. : :

Status: 5620 with PI-numbers, 1911 with Ames-numbers, 7495 in total.
Maintenance and distzibution;

There are currently 3747 accessions (50%) available for distribution; 2160
packets (1482 accessions, 20% of collection) were distributed; 2767
accessions (37%) duplicated at NSSL; 948 accessions attempted
regenerations; 0 accessions tested for germinability/viability.

Activities——Specific Crop Summaries
ASPARAGUS

Acquisition:

New accessions received: None.

Status: 146 PI-numbers, 12 Ames-numbers, 158 total.
Maintenance and distribution:

#£/% available for Distribution--As of January 1995, 32 (20%) of 158

accessions are available for distribution.

#£/% distributed--Seventy~-two packets (40 accessions, 25% of collection)
were distributed in 1994 as foreign requests.

£/% duplicated at NSSL--No asparagus accessions are currently duplicated
at NSSL. Twenty-six accessions have enough inventory on hand to send
approximately 1000 seed to NSSL for back-up, but the germination percentage
on all of the accessions is considered too low by NSSL'’s standards. This
material may be sent for backup in the NSSL "surplus storage" area after
the next collection inventory and storage.

#/% regenerated--Asparagus has not been regenerated at Ames since 1956.
The Horticulturist maintains some ornamental accessions as plants in the
campus greenhouse.

£/% tested for germinability/viabilitv-—-All of the available accessions

were germinated in 1991 to monitor seed viability. These accessions will
be tested again in five years (1996).

Significant progress--None. There has been no progress in maintaining the
Asparaqus collection. Agparagus germplasm is difficult to maintain as seed
and it would be best if we could find a clonal repository for this
collection (many accessions are male sterile). Greenhouse space at the
NCRPIS is limited and therefore the NCRPIS is not a viable alternative for
maintaining the Asparaqus collection.

Characterization/taxonomy:

#/% characterized/classified--Ninety-nine percent of the collection has
country of origin specified on GRIN, and 27% of these accessions have an
alternate id on GRIN. No other characterization of the Asparaqus collection
has occurred. There are a few notes recorded in old field books, but these
data can not be entered on GRIN until descriptors are specified.

Significant giogress:i None.
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Evaluation:'ﬂ SR
#£/% evaluated and significant grogreés;v None;
Enhancement: = o o ': 35”"_,:’;

#£/% enhanced and significant gfogress: None.
CICHORIUM

Acgquisition:

New accegsions received: None.

Status: 62 PI-numbers, 138 Amés-numbers, 200 total.
Maintenance and distribution:

#/% available for distribution--Forty-five PI numbered accessions (23%) of
200 accessions of chicory were available as of January 1994. An additional
40 Ames numbered accessions have been made available upon request.

#/% distributed--In 1994, 101 packets (54 accessions, 27% of collection)
were distributed as foreign requests.

#£/% duplicated at NSSL--Nineteen chicory accessions (10% of collection) are
duplicated at NSSL. Additional Ames numbered accessions can be backed-up
when PIs are assigned.

#/% regenerated--No Cichorium accessions were regenerated in 1994. Fifty-
four accessions have been started in the greenhouse for regeneration in
1995 biennial cages.

#/% tested for germinabilitv/viability-—-Germinations will be performed on
the 1992 and 1993 increases in 1995.

Significant progress--None.

Characterization/taxonomy:

#£/% characterized/classified--Only 33% of the chicory collection has the
country of origin specified on GRIN. As time permits, I will enter the
additional passport data I recently received from Dr. E. Ryder, USDA-ARS,
California, for Ames numbered accessions he donated in 1986.

Significant progress--There is no approved descriptor list for
characterizing the Cichorium collection. A copy of chicory descriptors
received from a vegetable breeder in Holland will be used as a model for
the PI Cichorium collection. With the help of the Horticulturist I will
attempt to develop a descriptor list to present to the CAC at the 1995
meeting.

Evaluation:

#£/% evaluated and significant progress: Dr. W. Waycott, PetoSeed, . .
California, sent photographs of 199 Cichorium cultivars he had growing in

an evaluation planting. A number of these cultivars are part of the NCRPIS
collection. I will be requesting several of the photographed cultivars
that are not in the NCRPIS collection from Dr. E. Ryder who furnished the
"gseed for Dr. Waycott’s planting. : T o . R
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Enhancement: ) L
#£/% enhanced and significant progress: None. o S o '>fo5£i:"' 
CUCUMIS MELO ~ ' g L iy : SR : n ~

Acquisition:
New accessions received: Uncertain.
Status: 2415 PI-numbers, 723 Ames—numbers, 3138 total.

Maintenance and distribution:

#/% available for distribution—-As of January 1995, 1498 (47%) of 3138

accessions are available for distribution.

£/% distributed--In 1994, 725 packets (605 accessions, 23% of the
collection) were distributed. Twenty-six packets were shipped as foreign
requests and 699 packets were shipped as domestic requests.

#/% duplicated at NSSL--The total number of melon accessions duplicated at
NSSL is 1222 (39% of the collection).

#£/% regenerated--The 1994 melon regenerations again focused on the new
germplasm collected in India in 1993. The majority of the 426 melon
accessions selected for the 1994 regenerations were second or third
attempts at increasing the germplasm. Many accessions failed due to the
adverse environmental conditions during the growing seasons of 1992 and
1993. Actual results of this year's increases will not be known until the
crop is stored. Preliminary results indicate that regeneration of the
material from India was very successful in 1994.

#/% tegsted for germinability/wviability--None.

Significant progress--We continue to have difficulties in regenerating many
of the older open pollinated accessions received with the collection
transfer in 1987. Many of the accessions must be grown two or three years
in a row to produce enough seed to make the accession available for
distribution. We have not been able to determine the problem(s) involved.
I have solicited the help of a few CAC members to try to regenerate some of
the “problem” accessions in California and New York to see if location may
be a factor.

Characterization/taxonomy:

#/% characterized1cléssified—-Along with photographing the fruit, an
intensive effort was made to record notes on 20 plant, flower, and fruit

descriptors for all Cucumis accessions regenerated this year. These data
will be loaded into GRIN once we determine the appropriate format for GRIN
3. Secondary identifier information still must be loaded into GRIN for all
of the NCRPIS cucurbits.

The SRPIS notes Cucumis melo on GRIN are incomplete and, because the
material is open-pollinated, they may no longer characterize the
accessions accurately. Complete notes will be recorded using the
CAC-approved descriptor list when the accessions are regenerated by
controlled pollination. ,

‘Significantvgrogress-—None.
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Evaluation: =

#£/% evaluated and significant Qrogressﬁ Drs. C. Thomas and E. Jourdain, U;
S. Vegetable Laboratory, Charleston, §.C., continue to evaluate the melon

germplasm for downy and powdery mildew resistance as previously unavailable
- and new accessions become available. Dr. M. Kyle, Cornell University, '

Ithaca, NY, continues to evaluate the collection for gummy stem blight
resistance (additional data must be loaded into GRIN.,) .

Enhancement:

#/% enhanced and significant progress: None, as there is no enhancement

program in the vegetable crops at NCRPIS.

CUCUMIS SATIVUS

Acquisition:

New accessions received: Uncertain.

Status: 962 PI-numbers, 346 Ames-numbers, 1308 total.
Maintenance and distribution:

% _available for distribution-—-As of January 1995, 816 (62%) of 1308
accessions are available for distribution.

#£/% distributed--In 1994, 118 packets or 99 accessions (9%) were
distributed. Twenty-seven packets were sent as domestic requests, and 91
as foreign requests. -

#/% duplicated at NSSL--~There are 718 (55%) accessions duplicated at NSSL.

#£/% regenerated--Due to the adverse environmental conditions during the
1993 growing season, approximately 80% of the accessions had to be
regenerated again in 1994. The majority of the 192 accessions of cucumber
regenerated in 1994 were Ames numbered accessions from the India
collection. Actual results of this year's increases will not be known
until the crop is stored. Preliminary results indicate that regenerations
were very successful in 1994. .

#/% tested for germinabilitz[viabilitx: None.

" Significant progress—-—None. Many of the unavailable accessions are labeled

"hard-to-handle", and require day-length manipulation, growth regulator
treatment, or a longer growing season, to initiate flower and fruit
production. This work must occur in the greenhouse (hand pollination is
required) as time permits.

chazactezization/taxonomy:

£/% characte;izéd[classified-—Basic notes for accession identification are

recorded whenever an accession is regenerated. No characterization data
for the vegetables have been entered on GRIN since the late 1970°‘s. (Some
field book notes have been put in Key Entry files, but we must determine
what information should be entered on GRIN and in what format).

Significant progress--Along with photographing the fruit, an intensive
effort was made to record notes on 20 plant, flower, and fruit descriptors
for all Cucumis accessions regenerated this year. These data will be
loaded into GRIN once we determine the appropriate format for GRIN 3. .
Ninety-eight percent of the cucumber collection has country of origin
specified on GRIN, and 73% of these accessions have an alternate id on
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GRIN. Secondary identifier information still needs to bé,loadedrinto’GRIN
for all of the NCRPIS cucurbits. - B L

Evaluation:

~#1% évaluéted:> ane;

Signif;cént progress: None.

#/% enhanced and significant progress: None.

CUCUMIS speéies (wild Cucumis)
Acguisition:

New accessions received: Uncertain.

P - . R

Status: 276 PI-numbers, 13 Ames-numbers, 289 total.
Maintenance and distributions:

#/% available for distribution-~aAs of January 1995, 106 (37%) of 289

accessions are available for distribution.

#/% distributed--In 1994, 191 packets (101 accessions, 35% of collection)
were distributed. Nine packets were sent as domestic orders and 182
packets were sent as foreign requests.

#/% duplicated at NSSL--Twenty-two accessions are currently duplicated at
NSSL.. After the wild Cucumis inventory is completed this year, an
additional 20-30 accessions should be duplicated at NSSL.

£/% regenerated--Regeneration was attempted on one accession of Cucumis
figarei at Ames and at Madison, WI by Dr. J. Staub. The regeneration
attempt was unsuccessful due to the poor quality of the seed.

#£/% tested for germinabilitx[viabilitx-—None.

Significant progress—--None. Accessions in this collection need special
handling. Many species require long growing seasons or have become
persistent weeds in observation fields. Greenhouse increases will be the
primary means of maintenance at Ames. '

Characterization/taxonomy:

#/% cgaracter;zed[classified——All accessions have a country of origin
specified on GRIN, and 41% of them have an alternate "id" on GRIN.
wWhenever an accession is regenerated a complete description of plant and
fruit characteristics is recorded in field books and the fruits are
photographed.

The SRPIS notes on GRIN are incomplete and, because the material was
open—-pollinated originally, the notes may no longer characterize the
accessions accurately. Complete notes will be recorded using the CAC
approved descriptor list when the accessions are regenerated by
controlled pollination. This collection is also a taxonomic
nightmare. I have found publications wherein researchers have
reidentified the NPGS accessions used in their work.  Other
researchers who concur continue to use the re-identified species name

in their publications, citing each other‘s work. Meanwhile, NPGS
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still maintains the accession under the epxthet ass;qned when_the* W
seed was received. Since confirmation of reidentifications are
rarely received from the taxonomists in Beltsville, MD, we are -
updating the species name on GRIN and cxtxng the publ;shed references
as the author;ties. : :

’ Significant grogressé-None.

Evaluation:

#£/% evaluated and significant progress: Several accessions are included in

Dr. M. Kyle‘’s gummy stem blight evaluation work at Cornell Unxversxty, New
York. Additional GSB data must be loaded to GRIN.

Enhancement:

#/% enhanced and significant progresgs: None.
CUCURBITA

Acquisition:
New accessions received--Uncertain.
Status: 782 PI-numbers, 179 Ames-numbers, 961 total.

Maintenance and distribution:

#£/% available for distribution--As of January 1995, 569 (59%) of 961

accessions are available for distribution.

#/% distributed--A total of 130 packets (101 accessions, 11% of the
collection) were distributed. Thirty-six packets were sent as domestic
requests and 94 packets were distributed as foreign requests.

#/% duplicated at NSSL--There are 408 accessions (42% of the collection)
duplicated at NSSL.

#£/% regenerated--Regeneration was attempted on 107 (11%) accessions, many
of which failed last year. All seedlings were screened for virus before
transplanting from the greenhouse to the field.

#£/% tested for germinability/viability--None.

Significant progress--The Plant Pathologist screened all accessions for
squash mosaic virus before plants were transplanted to the field. We
suspect the majority of the infected plants resulted from the virus-
infected seed from the 1992 regenerations. Squash mosaic virus dies while
the seed is in storage. We will delay the use of newly regenerated seed
for at least one year for future regenerations. We do not know what effect
this seed borne virus may have on our seed distributions. We have not
received any reports from our users that seed has been infected.

Characterization/taxononmy:

£/% characterized/clasgsified--Basic characterization notes for plants and

fruits are recorded each year an accession is regenerated, and fruits also
are photographed. All accessions have the country of origln speczfied on
_GRIN, and 72% of the accessions have an- alternate id. - L , :

No characterization data for the vegetables have been entered on GRIN :
since the late 1970s. (Some field book notes have been put in Key
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Entry files, but weé have to determine what information needs to be
put .on GRIN-and in what format.) More funding and a time extension
was provided to Laura Merrick to enable her to complete her review of
the taxonomy/identification of the NPGS Cucurbita collections. Laura
will hopefully provide the Cucurbit CAC and each curator with a

.. report concerning her findings before the November 1995 CAC meeting.

, iéﬁig;bghf'pfbgress--None.
Evaluatzon. h ’

'“,££% evaluated and sxgnlfxcant progress: M. Kyle at Cornell University

continues to evaluate C. pepo and C. moschata for resistance to gummy stem
blight.

[T

Ehbancement:

#£/% enhanced and significant progresg: None.
DAUCUS

Acquisition:

New accessiong received: 3

Statug: 570 PI-numbers, 204 Ames—-numbers, 774 total.

Maintenance and distribution:

#£/% available for distribution-~As of January 1995, 457 (59%) of 774

accessions are available for distribution.

"iri \vi‘

#/% distributed-—-In 1994, 404 packets (327 accessions, 42% of the
collection) were distributed. One hundred two packets were sent as
domestic requests and 302 packets were distributed as foreign requests.

#/% duplicated at NSSL--Only 283 accessions (36%) are duplicated at NSSL.
Additional accessions could be duplicated, but the percent germination of
these accessions is considered too low by NSSL’s standards. These
accessions may be backed up in the NSSL’s "surplus storage" after the
collection is inventoried and stored in 1995.

#£/% regenerated--Forty-four accessions were planted in November 1993 for
regeneration in 1994 summer cages. Ten accessions were sent to Roger
Freeman, Sun Seeds, Brooks, Oregon for increase. Also, 25 accessions were
sent to Larry Baker, Asgrow Seed, Sun Prairie, Wisconsin for increase.

#/% tested for germinability/viability--None.
Significant progress--None.

Characterization/taxonomy :

#/% characterized/classified--Ninety percent of the Daucusg collection has
country of origin specified on GRIN, and 43% of these accessions have an
alternate id on GRIN. With the aid of the Horticulturist, each newly
regenerated accession is reviewed for correct taxonomic identification.

No characterization data for the vegetables have been entered on GRIN
since the late 1970s. (Some field book notes have been put in Key
Entry files, but we must determine the information to be entered into
GRIN and its -format.) ~The Horticulturist and I want to start a
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perennial observation field for the miscellaneous umbels to reco£d4‘,,
complete notes for all of the accessions received since 1984 (the *. = .o
last time when many accessions were planted). ' T e

nificant progress--None.
. Evaluation:

#/% evaluated None.

§ignifigan§ progress None.

Enhancement:

#/% enhanced and gignificant progress: None.
OCIMUM

Acquisition:

New accessions received: None.

Statug: 70 PI-numbers, 5 Ameés-numbers, 75 total.

Maintenance and distribution:

#/% available for distribution~-As of January 1995, 41 (55%) of 75

accessions are available for distribution.

#/% distributed--In 1994, 36 packets (35 accessions, 47% of the collection)
were distributed. One packet was distributed as a domestic request, and 35
packets were sent as foreign requests.

#£/% duplicated at NSSL~~Thirty-nine accessions (52%) are duplicated at NSSL
#£/% regenerated: None.

£/%_tested for germinability/viability: None.
Significant progress None.

Characterization/taxonomy:

#£/% characterized/classified: None, but ninety-five percent of the

collection has country of origin specified on GRIN, and 49% of these
accessions have an alternate id on GRIN.

No descriptors have been determined for this ¢rop, and no
characterization data for the vegetables have been entered on GRIN
since the late 1970’s. (Some field book notes have been put in Key

Entry files, but we have to determine what information should be
entered ontg GRIN and its format.)

Significant progress--None.
Evaluation:

% _evaluated andksi nificant progress: None.
Enbancement: Nohe.

#/%_enhanced and significant progress: None.
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UMBELS

Acguisition:

New accessions received--Uncertain.

- Status:

The NC7-umbels sitecrop has 337 PI-numbers, 255 Ames-numbers, for a total
. of 592 accessions including: 6 Ammi, 81 Anethum, 13 Angelica, 3 v
‘Astrodaucus, 20 Bifora, 1 Bunium, 13 Carum, 1 Caucalis, 9 Chaeroph llum,
‘128 Coriandrum, 21 Cuminum, 1 Ducrosia, 8 Ervn ium, 4 Ferula, 43
Foeniculum, 1 Levisticum, 1 Muretia, 41 Pastinaca, 148 Petroselinum, 30
Pimpinella, 1 Schumannia, 2 Sium, 6 Torilis, 1 Trachvys ermum, and 9

unidentified Apiaceae.

Maintenance and distribution:

#£/% available for distribution--As of January 1995, 57 (10%) of 592

accessions are available for distribution.

#/% distributed--Of 383 packets distributed (111 accessions, 19% of the
collection), 145 packets were shipped for domestic requests, and 238
Packets for foreign requests.

#/% duplicated at NSSL--Only 57 accessions (10%) are duplicated at NSSL.
Due to low germinations, few accessions of these genera are duplicated at

NSSL.

#/% _regenerated--We attempted to regenerate 6 Ammi, 13 Carum, 49
Corjandrum, 23 Cuminum, 15 Eryngium, and 31 Pimpinella. Several of these
accessions are perennials and plants were left in the field with the hope
of harvesting additional increase seed in the fall of 1995.

% tested for germinability/viability: Although no specific germination
testing was performed on the umbels, a large percentage of the accessions
in this site crop will be inactivated because of previous germination
results and the failure of the accessions to germinate for this year's
regenerations.

Significant progress--There has been an increased interest in the
miscellaneous umbels included in this sitecrop. By direct seeding one row
each of two genera in one cage with the two-row planter, I hope to make
more of these umbels available in the next two to three years.

Characterization/taxonomy:

£/% characterized/classified--Eighty-four percent of the accessions in the

NC7-umbels sitecrop have country of origin specified in GRIN, and 45% of
these accessions have an alternate id in GRIN.

Significant progress--There are a number of misidentifications in this
group of crops. Herbarium specimens will be prepared and sent to
Beltsville, MD for reidentification of accessions if the Horticulturist and
I are unable to reidentify the accessions ocurselves.

Evaluation:

#/% _evaluated and significant progress: None.




Enhancement : S PR S

- #/% enhanced and significant progress: None.

Conclusions:

_Ianénerél; 1994 regenerations were véry successful. We §£tempted'£6 ;

' - regenerate 619 Cucumis, 107 C curbita, 49 Daucus, and 137 miscellaneous

" umbels. Actual results of the regenerations will not be known until the
"seed increases are inventoried and stored. ' : : ST ‘

" Many participants in the CUCURBITACEAE 94 meetings in Texas expressed
© a great interest in the new Cucumis germplasm from India, and I :
anticipate a significant increase in the number of seed requests for
this genus. As soon as this germplasm is regenerated, we should
petition for PI number assignment as soon as possible.

The Plant Pathologist visually inspects cucurbit seedlings before
transplanting them to the field for regeneration each year. Because
of the increasing concern about seed borne diseases in the cucurbits,
we have begun to screen all Cucurbita seedlings for virus infection
with an ELISA protocol before transplanting accessions to the field.

Meetings attended:

I attended the following meetings held in conjunction with the American
Society for Horticultural Science (ASHS), Corvalis, Oregon, 7-10, 1994:

-Root and Bulb Vegetable Crop Advisory Committee
-Leafy Vegetable Crop Advisory Committee
—Cucurbit Genetics Cooperative

—-Genetics and Germplasm Working Group

-Plant Breeding Symposium: Analysis of Molecular
Marker Data

November 1-4, 1994 I attended CUCURBITACEAE 94 in South Padre Island,
Texas. I attended the Cucurbit cac meeting and the meetings for the
individual Cucurbita commodity groups.

I. Crucifers and Grasses (R. YLuhman)
Acquisition:

In 1994 the NCRPIS logged into the GRIN database 34 new Brassicaceae
accessions and seven new Poaceae (excluding 2ea) accessions. These
accessions were given local Ames numbers, and were new to the NCRPIS as
Plant Introduction numbers or were sent to the NCRPIS as NSL numbers (Table
1). The NSL numbers and locally numbered accessions will be considered for
formal entry into the National Plant Germplasm System. I have also
requested accessions from Poland but they have not yet arrived.
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Table 1:

v Number of Brassicaceae and Poaceae (excluding
‘Received at NCRPIS during calander year 1994.

Zéé) Acbgésions

Genus

Number of .
Accessions

Country of Origin

 v;3:qomment'

Locally Numbered

Alliaria 2 Germany
Alyssum 2 Hungary Locally Numbered
Alyssum 1 Portugal Locally Numbered
Alyssum 1 Russian Federation |Locally Numbered
Berteroa 3 Germany Locally Numbered
Brassica 1 Sweden PI # from NSSL
Brassica 2 United States NSL # from NSSL
Crambe 19 United States NSL # from NSSL
Echinochloa 1 Italy NSL # from NSSL
Erysimum 1 Portugal Locally Numbered
Lepidium i Hungary Locally Numbered
Panicum 4 United States PI # from NSSL
Setaria 1 Sudan or Italy NSL # from NSSL
Setaria 1 United States PI # from NSSL
Sinapis 1 France Locally Numbered
I TOTAL 41 I

Maintenance and distribution:

About 50% of the accessions that I maintain have Plant Introduction numbers

and about 80% of those are available for distribution.

Most of the .

ca.

1300 Brassica accessions received from the National Center for Agricultural
Utilization Research (NCAUR) in Peoria, Illinois in 1988 and about half of

the 5700+ Echinochloa, Panicum, and Setaria packets forwarded to us
from the Plant Introduction Office lack Plant Introduction numbers.
analyses information has been requested from the NCAUR for the 1987

Bragsica shipment.

about formal entry of the Brassica into the NPGS.

When this information arrives decisions will be

in 1987
0il

made

The 1988 millet shipment included ca. 2800 packets of seed that hadVIndian
identifiers that matched with Plant Introductions.
from the original introductions and the seed from the 1988 shipment do not

match.

In many cases the seed

Therefore, there is strong consideration being given to

inactivation of all of the non-PI'd millets received in 1988 (2885 packets,

1794 accessions)

In 1994 we distributed seed from 14 of the 36 genera that I curate.
Twenty-six U.S. and 23 foreign scientists received 2286 and 435 packets of

. seed, respectively (Table 2).
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At present, 36% of the total accessions and 74% of the PI’'d accessions that
I manage are duplicated at NSSL. Since we did not store Brassicaceae or o
millet seed in 1994, no additional accessions were backed up. -~ = =

. The 1994 Brassicaceae regeneration attempts totaled 226 accessions (Table -

~3). We used remnant seed to make a second attempt at regenerating the
Sinapis that flowered before field transplanting in 1993.7 Additionally, we
- regenerated in thre greenhouse 20 Crambe accessions from NSSL that had very
" low germinations. Seventeen of the 226 accessions failed to germinate and
will be considered for the inactive file. Of the remaining 209 accessions

- 165 were field transplanted (164 leaf cutter or honeybee pollinated) and 44

- were regenerated in the greenhouse. We harvested and processed one hundred
fifty-two field and thirty greenhouse accessions. o

In 1994 we attempted to regenerate 41 millet accessions (Table 3). Forty
accessions were transplanted to the field and 39 were harvested. Screened
cages were erected over most of the regenerations to prevent damage from
birds. Some of the material headed late and therefore the later than
normal killing frost was beneficial for harvesting these accessions. One
Panjcum accession, however, did not head. Two of the Panicum accessions
need to be reidentified as Echinochloa. Five plots dug from the field in
the fall of 1993 for either first or additional harvests had no further
harvests and were discarded.

Seventeen of the 26 successful Linum plantings were intended for
regeneration and identification (Table 3). To date, two of the seventeen
were harvested, five have died in the greenhouse, and ten remain in the
greenhouse for 1995 field transplanting. The remaining nine accessions
were grown for identification only. '

Table 3 indicates that ca. 883 germinations were completed during calendar
year 1994. Five year germinations have been completed on Echinochloa and
Panicum. The three Brachiaria germinated in 1994 will br transferred to
the Southern Regional Plant Introduction Station in Griffin, Georgia.

Table 2: Brassicaceae and Poaceae seed (excluding Zea) distributed from
the NCRPIS in 1994.

PACKETS ACCESSIONS
DISTRIBUTED | DISTRIBUTED

Alyssum 1 1

Berteroa 1 1

GENUS

Brassica 2328 ~ 1346

Brassicoraphanus 1 1
Camelina 5 5
Crambe 60 41

gchinochloa

ruca

‘Isatis

4 4

1 1

.  1peris . 1 1
o - -
9 9

Lepidium -




' Linum ‘ 5 ST

" Panicum ' 104 |. igg i

% ot o Setaria - 2. 182 . a ] s

Sinapis © .18

| TOTAL L2t tesz.

o

o . r— -
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Table 3: 1934 Brassicacese and Poaceae (excluding Zea) growouts.
"GENUS - } ATTEMPTS GREENHOUSE - GREENHOUSE
i A R i o | HARVESTED | HARVESTED
Alliaria =+ . R § -0 0 = .0 IO 0
Alyssum B I B 11 0 7" )
Aurinia ' ‘ 2 2 o] 2 o
Berteroa - .. o 1 1l 0 0 0
Biscutella ~ ' 7 0 -1 0 1
Brassica 76 73 1 71 1
Camelina v 2 2 o 2 (o]
Crambe : 32 0 28 0] 24
Eruca 1 1 0 1 0
Erxrucastrum 5 5 0 5 0
Ervsimum 14 12 1 11 1
Goldbachia 2 ] 1 0 1
Hesperis 1 1l 0 1 o
Isatis 2 2 0 1 0
Lepidium : is 19 4] 19 0]
Linum 57 0 26 0 2
Matthiola . 6 3 2 1 1
Panicum 15 14 0 i3 0
Setaria 26 26 0 26 0
Sinapis 32 30 o 30 0
Thlaspi 9 7 1l 4 1
ITOTAL 323 209 65 194 32 |
TABLE 4: Brassicaceae and Poaceae (ekcluding Zea) germinations performed

in calendar year 1994.

N UM C)

ACCESSIONS
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Sitdiaiion

el

‘were recorded. :For the grass increase, heading date,"stem number, texturef"
---habit, leaf number and width, panicle length, -width, and type, :
‘;date(s) and number of plants harvested were recorded. »g,

characterzzatlon/taxonomy.

During the 1994 Brassxca increase, flowering date, corolla color, silique*
arrangement, plant height, harvest date(s), and number of plants harvested

harvest :

Examination of various pollinators for Brassxca contlnued. " This research

is being done in cooperation with Dr. Richard Wilson-Research Entomologist, . .
and Craig Abel, Bee Technician. It was shown that Osmia cornifrons may be =
a better polllnator than honey bees.

: Heetzngs attended.

I attended the GRIN training session held at Beltsville, MD in July. This
meeting was held prior to the release of GRIN III and was mainly conducted
to accustom GRIN users to the GRIN tables.

I attended the Crucifer Crop Advisory Committee meeting (in conjunction
with the Horticultural Society Meetlngs) at Corvallis Oregon. The main
points of the meeting were:

A. The need for a CAC-approved descriptor list was emphasized. It
was decided that the current descriptors would be CAC approved
unless comments were received from CAC members before October
31, 1994. No comments were received :

B. The need for Brassica evaluations were discussed.

I attended two Forage and Turf Grass Crop Advisory Commitee Meetings. Both
meetings focused heavily on core subsets. During the first meeting in
August at Lincoln, Nebraska it was decided that none of the warm season
grasses warranted a core subset. The same conclusion was made for the cool
season grasses at Seattle, Washington (ASA meeting).

Publications:

W.W. Roath, R.L.‘Wilson, M.P. Widrlechner, and R.L. Luhman. 1994.
Germplasm: The Foundation of Sustainable Agriculture.

Other Activities:

In June 1994 our Systems Support Specialist II resigned. Since than
myself, a second curator, and the seed storage technician have been
attempting to cover for this vacancy. I estimate that 25% of my time has
been spent in this capactity. Various duties have included:

1. Keeping up with new developments in GRIN III and passing those
developments onto other NCRPIS GRIN users.

2. Hooking a 486 DX2 and Pentium up to Microsoft Windows for Workgroups
and the Novell Network. ‘

3. Setting up‘a 486 computer for the Amarenthus Curator.

4. Checking old data for GRIN entry accuracy.

5. Loading software. |

6. };Checkxng computers for _memory configuratxons and possrble conflicts.
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'Future Actzv;ties.‘“'

- The 1995 wxnter/spr;ng -geed processxng act;v;tles w111 anlude processxng
and storing the 1994 grass and Brassicaceae increase. Additionally the -

o 1991, 1992, -and 1993 grass regeneration and the 1993 Brass;ca regeneratidn .

'will be stored.g,

The 1994 fxeld regeneration w;ll include ca. 200 Brassxcaceae accesslona
.-and ca. 50 grass ‘accessions. Forty—exght cages will be used for an
*experxment involvxng alternative Brassicaceae pollinators.

*"I wxll be checkxng the Brgsszca and millet Plant Introdutxons to ensure

“that the appropriate and proper information is entered into GRIN. -
Additionally, I will be working closely with the Crop Advisory Commxttees
to determine what additional material should be included in the
collections. ,

Je . Amaranthus, Celosia, Chenopodium, Coronilla, Dalea, Galega, Marina,
Melilotus, and Perilla (D. Brenner)

AMARANTHUS: 3,127 accessions

Acguisition and inactivation:

Seventeen accessions were acquired, including an unusual determinate
accession (PI 584523) donated by Dr. Peter Kulakow. The determinate
characteristic could be useful for developing new grain cultivars.

Thirty-two accessions were Lnactlvated or merged due to duplication within
the collection.

Maintenance and distribution:

1994 : # $ of collection
Accessions available 1376 44
for distribution
Seed orders 47 NA
Packets distributed o771 NA
Accessions distributed 437 14
Accessions duplicated 555 18
at NSSL
Accessions planted to 139 4
regenerate in 1994
Accessiens‘qerminated 288 9

Four hundred and seventy—flve harvested accessions await storing before
‘they are made available.

This was an unproductive year for regenerations as compared with the 286
. ‘accessions regenerated in 1993. Plantings were stopped in June 1994 to
- transfer operations to the greenhouse on the ISU campus. - Unfortunately. the

shortage of- daylength control still prevents large plantings at the new ...

locatxon. =
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~in early 1995.°

-~ The field piéﬁii Qs;ﬁéfg/g own i sel : ]
= that are adapted;gojour;climate'have already been regenerated. |

i

.

A distribution of A. pumilus to Canada was prevented for a second year by

endangered species—regulations;i*An export permit application was submitted
to the Fish and Wildlife Service in September 1994, and could be approved -

pes

n o

nly

‘for ‘observation because the accessions

Corke in Hong Kong.

‘Of the 771'éééketéﬁdistfibﬁted,“313 were in one large order to Dr. Harold

Four accessions with Ames numbers were assigned PI numbers.
Characterization/taxonomy/evalﬁation:

A characterization system with 30 descriptors was approved by the New Crops
CAC, in November, and was installed in GRIN in January 1995 by Mark Bohning
in Beltsville, Maryland.

Ninety-six accessions were re-identified. Most of the identifications were
based on grow-outs during seed regenerations. Approximately 1,000
accessions are still identified only as Amaranthus species. .

We entered passport information in GRIN for 268 accessions from Latin
America and Nepal. Much of this information was in the form of collector’s
notes that were placed in the original seed packets. In many cases, we
found latitudes and longitudes from place name data. This also filled the
large "unknown country" gaps in our GRIN data.

Enhancement and/or utilization:

In 1993 two non-shattering lineages were developed from an accession that
has non-circumscissile utricles (PI 572261) . In 1994 they both matured at
an appropriate time in field plantings. One line had severe lodging and
the other line had severe Lygqus bug damage. The lines were crossed with
shattering types to study inheritance of the non-shattering character.

Plans:

The highest priority is to adapt the campus greenhouse making it better
suited for amaranth seed regeneration.

A draft of the Amaranth Management Plan (13 pages) was distributed for
comment at the November 1994 New Crops CAC meeting. Any comments will be
incorporated in the document before approval is requested at the 1995 CAC
meeting.

I will edit the eighth issue of legacy, the Amaranth Institute newsletter,
which will be published in the spring of 1995. ~

The 1995 GRIN data entry plans include entry of the herbarium holdings for
all of my crops, including the National Arboretum holdings which will be
entered from a list prepared by Richard Spjut. . We will start entering data
iqto the new amaranth characterizing system. :

CELOSIA: 20 accessions

Acquisition: None.
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1994 #0717 . | % of total number of e
S ' - | w».. - accessions o R
Accessions avai:lable“’ NS B R . BB i
for distribution "¢ - -
Seed orders = i 2 NA E
Packets distributed : 3 : NA - ;
Accessions duplicated o 4 20
at NSSL -
Accesgsions regenerated 0 - 0
in 1994
Accessions germinated 0 ' 0

Characterization/taxonomy/evaluation:

One accession was re—identified from Amaranthus to Celosia, and one was re-
identified from Celosia to Amaranthus.

Three accessions were sent to NSSL for backup.
Plans:

Viable Amés-numbered accessions should be assigned PI numbers.

CHENOPODIUM: 195 accessions
Acquisition:

Fifty-two accessions were acquired. Nine of the new accessions are from
southern Chile and were donated by Dr. Marisol Berti of the Universidad de
Concepcion, Chile. These Chilean accessions are potential new sources of
adaptation to temperate conditions. Thirty nine of the new accessions are
from Bolivia, and were collected by Dr. Sarah Ward of Colorado State
University. Two local Iowa accessions of Chenopodium berlanderi were
collected to cross with quinoa as a source of temperate adaptation.
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' . Maintenance and distribution: .

- : R % of total number of .
' ' S ___accessions T
o Accessions avéilable' A R 65 - s 33 0
for distribution
Seed orders o ’ : 5  NA
Packets distributed ’ 63 : NA
‘g Accessions duplicated , 32 ' : 16
s at NSSL
Accessions planted to 22 i1
regenerate in 1994
Accessions germinated 9 5

Two of the accessions regenerated in 1994 are from southern South America
and might therefore have valuable temperate adaptation that could be useful
in the United states.

The quinoca crop is in a period of intense international new crop interest.
We can support the crop’s development by assembling temperate and low-land
adapted germplasm.

Eight accessions were sent to NSSL for backup.

]
]

One accession with a NSL number was assigned a PI number.

CORONILLA, DALEA, GALEGA, and MARINA: 161 accessions

Acguisition:
§ Four accessions were acquired, including a wild collection of Coronilla
% varia by G.A. Pederson and K.H. Quesenberry.
Maintenance and distribution:
- 1994 o % of total number of
accessions
Accessions available 86 g3
for distribution
k] Seed orders 5 . NA
1 || packets distributed 15 NA
1 Accessions duplicated 70 43
§ at NSsL :
) Accessions regenerated 1 1
in 1994 ‘
? Accessions plantéd for 24 , 1s
. 1995 B S - . . - - - . - E- S :m W ‘ ‘ B
E Jcceésiens germinated 11 7
) 53




Long term field plantings of 24 accessions were established. Most should
be harvested after caged pollination in 1995. :

A planting of Dalea leporina in Fresno, California resulted in healthy
plants and an excellent seed harvest. The seeds have not yet been tested
for germination but they look healthy. : ‘

Sixty-five accessions were backed up at NSSL.

MELITOTUS: 830 accessions

Acquisition: One wild accession was acquired. Samples of 4 accessions were
requested from the National Seed Storage Lab because they needed
regeneration.

Maintenance and distribution:

1994 # % of total number of
accessions
Accessions available 579 - 69
for distribution
Seed orders 2 NA
Packets distributed 5 NA
Accessions duplicated 542 ' 65
at NSSL
Accessions regenerated 53 6
in 1994
Accessions planted for 86 10
1995
Accessions germinated .0 0
L -

Ninety-three harvested accessions from earlier years were stored. Two-
hundred-seventy-eight accessions were backed up at NSSL. Fifty-three new
harvests await storage. .

The 1994 plantings included many obsolete cultivars, other improved
germplasm, and accessions that could be useful in the core collection (see
below).

Cbaracte;ization/taxonomy/evaluation:

The Clover and Special Purpose Forage Legume CAC chair, Dr. K. Quesenberry,
has asked me to select a Melilotus core subset that composes 10% of the
collection. The accessions were selected and the preliminary core list was
approved by the CAC. This list is based on taxonomic diversity,
ecoregional diversity, the quality of our inventory, and the quality of our
Passport data.

Dr. Richard Smith of USDA, ARS in Madison, Wisconsin is working on a
characterization system for Meljlotus.

- Much information was entered in GRiN; including latitudes and longitudes
that were determined from collector’s notes published in the Plant
Inventory books. - : o
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Four accessions were re-identified taxonomically, one as a Trigonella
which, therefore, was transferred to Pullman, Washington.

Plans:

To fill in documentation gaps and secure PI numbers for the National Seed
Storage Lab holdings of 19 un-duplicated cultivars.

To complete the entry of passport data from the Plant Introduction
inventories and from the packets of Ames numbered accessions.

To prepare information for the CAC-sponsored "Conservation Legume Varieties
of the United States" handbook. This project includes determining which
cultivars are available commercially, and describing them.

To experiment with greenhouse pollination using caged leafcutter bees.

This will be done in cooperation with Craig Abel and others on the
Entomology staff.

PERILLA (19 accessions)

Acquisition: None.

Maintenance and distribution:

m Wi i»‘ﬁ" i s il T i m - -

1994 # % of total number of
accessions

] Accessions available 19 100
E for distribution

Seed orders 2 NA

Packets distributed 34 NA

Accesgsions duplicated 15 79

at NSSL

Accessions regenerated 0 0

in 1994

Accessions germinated 0 0

Three accessions were backed up at NSSL.
SPINACIA: (304 accessions)
Acgquisition: None.

Maintenance and distribution:

1994 # % of total number of
' accessions
Accessions available 206 €8
for distribution
Seed orders ‘ 1 NA |
Packets distributed ' S NA
S5




Accessions duplicated 257 R o 86
at NSSL - ’

Accessions planted for ' 1 .3
harvest in 1995 ' ‘ :

Accessions germinated : 0 o 0
e

The Spinacia collection was assigned to me in August 1994. As a wind
pollinated and greenhouse-grown group its regeneration protocol resembles

those of Amaranthus and Chenopodium. Spinacia accessions can need long or
short days for blooming, determining the correct daylength adds a
difficulty that we do not have in Amaranthus and Chenopodium.

A 1994 staff review of collections at the NCRPIS determined that the
Spinacia collection had perhaps the most pressing need for curatorial
attention. The problems include open pollinated seeds and low germinations
of old original seeds.

One-hundred accessions were sent to Joe Kojima of the Sakata Seed Company
in Salinas, California for regeneration using facilities and labor donated
without charge by the Sakata Seed Company and the USDA. Despite Joe
Kojima‘’s excellent work, harvests were poor due to poor collaboration.
Seventy-one harvests were returned but most had fewer than 25 grams of
seeds, 37 of the harvests had less than 1,000 seeds.

Fifty-nine accessions are at the NSSL and not backed up at the NCRPIS. CAC
members are investigating the value of these accessions.

One accession was planted in our greenhouse for harvesting in 1995. This
was a small start to gain experience with the crop.

Characterization/taxonomy/evaluation:

A draft characterization list of 20 Spinacia descriptors was distributed to
two Leafy Vegetable CAC members and, after their comments are returned, new
revisions will be circulated to additional experts.

Plansg:

gain experience with the crop.
Miscellaneous progress:

I edited the 1994 issue of Legacy, the official newsletter of the Amaranth
Institute.

I assisted the Amaranth Institute by serving as recording secretary at
board meetings. ' '

I prepared a directory for the Amaranth Institute based on a mail survey.
My list of amaranth sources for seeds was revised and distributed widely
through the Amaranth Institute and with seed orders.

I prepared four written progress reports for CACs.

I reviewed two manuscripts for non-NCRPIS scientists.

I completed a course during the spring semester at Iowa State ﬁniversity:
STAT 402 Design and the Analysis of Experiments. :
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Professional meetings attended:

January 20, 1994 Pryor seminar: Management problems of the technical
person in a leadership role.

June 22-24, 1994 Clover and Special Purpose Legume, Crop Advisory Committee
meetings with the Thirteenth Trifolium Conference, Charlottetown, Prince
Edward Island, Canada. - - ' o e ) : :

August 19, 1994 Amaranth Institute Annual Meeting, University of Missouri,
Columbia, Missouri. T - :

Publications and presentations:

Davidson, D., D. Brenner, and P. Rayas=-Duarte. 1994. Amaranth. BioOptions
(newsletter). 5(2):7-8

Williams, J.T. and D. Brenner. 1995. Grain amaranths (Amaranthus species).
P. 129-186. In: J.T. Williams (ed.) Cereals and Pseudocereals. Chapman
and Hall, London.

Melilotus germplasm regeneration: oral presentation at the Thirteenth
Trifolium Conference, June 22-24 Charlottetown, Prince Edward Island.

Acknowledgements:

I acknowledge the capable efforts of crew leader Bryan Fries, who has
become an expert in GRIN entry and has handled the rush of seed harvesting
and cleaning with greater efficiency each year.

Linda Minor provided valuable help with merging duplicate accessions.
Richard Luhman provided helpful computer guidance.-

Important assistance was provided by Lisa Burke and others in seed storage.

Mark Widrlechner helped me to revise numerous drafts of several
manuscripts.

K. Sunflower and Miscellaneous asters (M. Brothers)

Acquisition:

New accessions:

In 1994, 74 new Helianthus accessions were received at the NCRPIS and
logged into the GRIN database. Sixty-three of these new acquisitions were
wild Helianthus species collected throughout the Canadian provinces of
Alberta, Saskatchewan and Manitoba. Prior to this exploration trip, the
Sunflower collection lacked wild Helianthus species from Canada.

Maintenance and distribution:

#£/% available for distribution--The sunflower collection consists of 1464

cultivated H. annuus accessions and 2164 accessions of wild Helianthus
species (97 of these accessions are presently maintained in the perennial
field plantings) for a total of 3628 accessions. Nine hundred seventy-two
(66%) cultivated H. annuus accessions and 598 (28%) wild Helianthus
accessions are available for distribution. Overall, 43% of the collection
(1570 of the 3628 accessions) is available for distribution to the ...
scientific community. A total of 2288 accessions (64%) have PI numbers.
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Thirty-six of the 260 miscellaneous aéters (14%) are available for
distribution. Fifty-~one accessions (20%) have PI numbers.

£/% distributed~-We received 48 Helianthus requests (12 foreign and 36
domestic) and distributed 1694 seed packets representing 1026 accessions or
28% of the collection. .

©six packétsv(four,accessidhs) of Vernonia were distributed to two foreign

requestors.

~#/% duplicated at NSSL~-~-Thirty-six Helianthus accessions were sent to NSSL;
~ 27% (980 accessions) of the total collection is now duplicated.

Twenty-one of the miscellaneous asters (8%) are duplicated at NSSL. No
additional accessions were sent in 1994.

#£/% regenerated--In 1994, 20 cultivated H. annuus accessions were hand-
pollinated in the greenhouse. Hand-pollinated, field increases were
attempted on 125 cultivated accessions including ten accessions regenerated
at Woodland, California by Pioneer Hi-Bred and 15 accessions regenerated at
Fargo, North Dakota by Cargill Hybrid Seeds. Sixty-four wild annual
accessions were germinated for regeneration; 39 of these accessions were
transplanted to the field and caged for controlled pollinations using honey
bees. Six of the wild annual accessions were hand pollinated in the
greenhouse. Tubers from six H. tuberosus accessions were harvested and are
available for distribution. 1In 1994, regenerations were attempted on 6%
(215 accessions) of the total sunflower collection.

#£/% tested for germinability/viability--Scheduled, five~year germination

testing was conducted on 709 Helianthus accessions. Germinability was also
tested on 55 accessions increased in 1993 and 98 accessions increased in
1991.

Significant progress--The curatorial program developed for the management
of the perennial field collection has been implemented. Twenty-one
perennial Helianthus plots were relocated and 30 plots were permanently
removed from the perennial nursery. The 1991 and 1993 increases were
inventoried and stored.

Characterization/taxonomy:

£/% cha;gcterized[classified—-Plant and achene characterization data were

recorded for all accessions increased in 1994. Tuber characterization
notes were compiled for six H. tuberosus accessions. The characterization
data were recorded using a 200LX Hewlett Packard palmtop which allows for

‘direct loading into GRIN.

Significant progress--Assisted in reconciling two Helianthus descriptor
lists (NC7-Helianthus and Sunflower). The resulting CAC-approved
descriptor list eliminates duplication of data.

Support personnel:

Significant accomplishments--The Helianthus biological technician, Irv
Larsen, attended Pesticide Applicator recertification courses; he is
certified in categories 1A, 1B, 1C, 10, 3G and 30. 1Irv also enrolled in
Computer Science 103 and Principles of Crop Production (Agronomy 114) at
Iowa State University. Irv modified the cabling system used to reinforce -
the sunflower cages. The modifications include: cutting the cable to
uniform lengths and attaching four cables from each corner of the cage to a

center post. Irv‘’s modifications will increase the longevity of the cages
"and'resulgmin a net S&Y?QQS to the'NCRPIS;: o A : i
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Meetings attended:

Eighth Great Plains Sunflower Insect Workshop, Fargo, North Dakota. April
13-14, 1994. .

Agronomy 523,'Plént Genetic Resource Management, Iowa State Universiﬁy.

_ September-December 1994.

Helianthus exploration trip throﬁghout Alberta, Saskatchewan and Manitoba,
Canada. September 6-15,1994. - : T

Powerful Communication Skills, National Seminars Group. November 1, 1994

Presentations or seminars: -

Discussed the curation of sunflowers with numerous groups/individuals

- touring the NCRPIS facilities. -

' Hosted a team of three visiting Chinese Scientists interested in sunflower

diseases.

Presented an overview of the Helianthus collection at the Eighth Great
Plains Insect Workshop.

Publications:

Gulya, T., A. Aydin, and M. Brothers. Evaluation of Sunflower for
Broomrape Resistance. 1994 Sunflower Research Forum. January 13-14, 1994.

Future plans:

Conduct ‘a Helianthus pollinator study with the Entomology project

Store and conduct viability tests on 1994 increases.
Host a July Sunflower CAC meeting.
Continue implementing the perennial field collection management plan.

Conduct genetic marker characterization of Helianthus germplasm.

Increase 33 cultivated H. annuus accessions in the greenhouse, conduct
hand-pollinated increases of 150 cultivated accessions, and caged increases
of 70 wild annual Helianthus accessions.

Convert all fieldbooks to a spreadsheet format and record characterization
data using the HP palmtop.

L. 1994 Seed Storage report (D. Kovach)

Abstract:

This was a very active year for Seed Storage with much work accomplished
and many changes taking place. The S-year backlog of corn seed that needed
storing was finished in mid-June. All the collections (except corn) were
rearranged to facilitate collection growth and future curator '
responsibilities. This is anticipation of making one curator an oil seeds
curator upon the retirement of the Research Agronomist. New labeling of
the collections to accommodate bar code technology was begun and over half
of the collections were relabeled. Plans for renovating the Seed Storage
work space were initiated. New furniture has been purchased for this
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project. - Some of the preparations necessary for the piénnedA-ZO °C storage
unit have been started. S :

Seed Storage and Shipping:

" This year ended a S—year corn seed storage backlog through intensive
efforts by the seed storage staff, student assistants, and.corn curator and
corn technician. Other operations, such as shipping and storage of other
crops, continued unabated. Table 1 summarizes this activity. . The total
number of seed packets distributed from Ames was 12,107.

: B
Except for corn, all collections were rearranged im:the south and north

cold rooms to accommodate future collection growth.” Each curator was given"

an area where all of his/her sitecrops are now in close proximity. The
collections were also arranged in such a manner that planned reassignments
of the crops, upon the retirement of {the Research Agronomist, will only
require the relabeling of storage areas and not the movement of any seed.

Relabeling of the collections were initiated this year to take advantage of
“current bar code technology. Over one half of the collection has been
relabeled. All collections, except for corn, should be relabeled this
year. We may have to wait till fiscal year 1996 in order to purchase the
remaining labels necessary to complete the project. We plan ‘to purchase
bar code scanners for Seed Storage in FY96. :

The entire Beta seed collection was transferred to.WRPIS (Pullman, WA).
This involved the inventorying the collection for accuracy, packaging, and
providing an inventory report for W-6. The Beta cdllection is composed of
1,476 accessions for a total of 3,370 individual lots. This transfer
process involved a full month's work of NCRPIS personnel.

New responsibilities were assigned to the Agricultural Research Technician,
GS-08, this year in order to help with the change from GRIN2 (Germplasm
Resource Information Network) to GRIN3. The new responsibilities included
SQL programming and assistance to the interim computer specialist.

" Seed Research

Dormancy studies continued on Cuphea viscosissima seeds. Good results have

been obtained using modified accelerated aging treatments. These
treatments consist of using alternating temperatures in conjunction with
accelerating aging treatments. These results willjbe submitted for
publication late this spring. The results obtained in these experiments
should be applicable to some of the wild species stored here at Ames.

Lab Renovation and Freezer Installation:

Plans were initiated last year to renovate the Seed Storage work area.
Furniture was purchased from the Kewaunee Scientific Corporation and is on
site for installation. Electrical work and other work needed to be
performed by Iowa State University Farm Services Maintenance has been
delayed for various reasons.

A call for bids has gone out to several companies for the purchase of a -20
°C storage unit for the storage of original seed. This is to be installed
in what was the east cold room. Seed in that room was relocated to either
the north or south cold rooms. Special cold-resistiant trays have already
been purchased for storing the original seed. Spedial thick-mil, ziplock-
type storage bags have also been ordered for the sub-zero original seed
-storage., - - - T e ' o '
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