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Director’s Report 
 
This is the first issue of OPGC Newsletter and we are planning to do one every 
quarter.  The objective of the newsletter is to keep you informed of the 
developments and happenings at the Center.  I am pleased to report that the 
progress of the center to-date is on target based on the Development Plan 
approved by the USDA Herbaceous Ornamental Crop Germplasm Committee 
during the Center’s inauguration in July 2001.  We completed the Phase I of the 
project (1999-2004) and the Completion Report is posted on our website.  The 
link to the report is 
http://opgc.osu.edu/doc/OPGC_Phase_1_Completion_Report_final.doc.   
 
I am proud of my two curatorial teams consisting of a curator and a research 
assistant each.  Susan Stieve, MS and Eric Renze, BS form the seed 
conservation team working on seed species, and Jennifer Ehrenberger, MS and 
Art Wells, BS the tissue culture team working mainly on vegetatively propagated 
species and specific genotypes.  We also have an able maintenance “engineer”, 
Russell Eckley who helps to make sure that our greenhouse, seed storage 
facility, seed dryers, seed cleaning and testing equipment and the building are 
operating smoothly.  In addition, we have 5-10 student helpers at any one time.  I 
feel fortunate to have this young dynamic team.  I encourage you to take a little 
bit of your time to read their stories in this newsletter and future issues.   

 
The OPGC team (L-R): Nick Graves (Student Helper), Paul Schnapp (Student Helper – OPGC Web Master), 
Jennifer Ehrenberger (Curator – in vitro collection), Joseph Tychonievich (Intern), Eric Renze (Research 
Assistant), Russell Eckley (Research Aide), David Tay (Director), Susan Stieve (Curator – seed collection) and 
Art Wells (Research Assistant).  



A network of crop-specific Technical Working Groups (TWG) has been formed to 
provide expert advice on genera important to the OPGC, providing specialized 
expertise not available through the HOCGC. A TWG advises, pertinent to a crop, 
on: germplasm diversity, natural distribution and existing collections, taxonomic 
and evolutionary relationships, genetics, etc.; seed and plant material 
multiplication and storage; descriptors, characterization and evaluation; and 
germplasm related research areas.  Please look at the detailed information on 
TWG on the OPGC website (http://opgc.osu.edu/).  If you can help in a crop 
please contact us. 
 
Our work is also enriched by our seven graduate students researching on topics 
of our immediate interest.  They are: Contreras, Samuel looking at seed 
development on seed quality of Asteraceae; Hu, Xiaolei – computerized seed 
imaging vigor test on flower seed storability; Jeong, Ka Yeon – growing media pH 
and EC and light on Begonia growth; Luo, Jing – biology and evaluation of 
invasive flower species; Mweetwa, Alice – seed storage of Phalaenopsis; 
Palumbo, Rose – DNA markers of Pelargonium; and Rabara, Roel – ultra-dried 
seed on seed storage in flower species. 
 
The Phase II of the project has been approved for the period from September 1, 
2004 to August 31, 2007.  We are, currently, at a transitional stage from the 
establishment phase into the operational phase of the OPGC Development Plan.  
We have made considerable progress in establishing protocols for germplasm 
acquisition, seed regeneration, seed cleaning, seed storage, seed quality control 
and seed distribution.  Crop-specific information and procedures are being 
documented for the preparation of an Operations Manual.  Consultation with 
other NPGS sites has allowed us to make considerable progress.  However, due 
to the large number of plant taxa which the OPGC has to handle (ca. 7,900 taxa 
for the 30 HOCGC priority genera), we are still very much in the learning stage.  
Overall, the OPGC will be concentrating its effort in germplasm acquisition and 
conservation in the coming three years.   
 
The current number of accessions as of January 2005 is: 
 

Genus Acc. Genus Acc. Genus Acc. 
1. Alstroemeria  2 10. Geranium 14 19. Rudbeckia 57
2. Aquilegia  33 11. Hemerocallis 21 20. Tagetes 124
3. Aster 33 12. Impatiens 53 21. Verbena 25
4. Baptisia 9 13. Iris 62 22. Veronica 4
5. Begonia 165 14. Lilium 60 23. Viola 29
6. Campanula 58 15. Narcissus 13 Priority Genera 1,792
7. Chrysanthemum 15 16. Pelargonium 873  
8. Dianthus  129 17. Petunia 8  Other Genera 918
9. Euphorbia 3 18. Phlox 2  Total 2,710
 
David Tay, PhD 
Director, OPGC



Petunia Rescue at the OPGC 
Susan Stieve, Petunia Curator 
 
In fall, 2004, the OPGC began a mission to rescue near-dead heirloom petunia 
germplasm.  The USDA’s Plant Genetic Resources United in Geneva, New York, 
transferred approximately 95 petunia accessions to the newly-operational OPGC 
in 2002.  The majority of this plant material was donated to the National Plant 
Germplasm System in the early to mid 1960’s by flower seed breeding 
companies, and is considered heirloom and irreplaceable.  Due to low seed 
quantities and low or no measurable viability, traditional soil germination was not 
considered adequate for seeds of these irreplaceable accessions. 
 
To increase the odds of successfully germinating these heirloom petunia 
varieties, Jennifer Ehrenberger (OPGC Curator) and Art Wells (OPGC Research 
Assistant) explored the possibility of germinating seeds in vitro.  This involved 
surface sterilizing petunia seeds and placing them onto agar in plastic containers 
called Magenta GA7 boxes.  Agar is a jello-like substance to which nutrients and 
plant hormones were added to aid seed germination and seedling growth.  In 
less than a month many seedlings were large enough to transplant into packs 
filled with soilless media in the greenhouse.  Since plant material coming out of in 
vitro culture has a very thin cuticle layer and tend to wilt, plants were acclimatized 
for one week in a mist propagation house. 
 

   
Germination in Magenta GA7 box                      Seedlings growing in sterilized in vitro state 
 
To date, germination of 58 accessions has been attempted and 38 successfully 
germinated and are growing in the OPGC greenhouses.  Many heirloom varieties 
of petunias require long-day conditions to flower, so supplemental HID lighting is 
being used to encourage faster flowering.  Once plants begin to flower they will 
be hand-pollinated to produce seed, which will then be harvested and stored at 
the OPGC.  Once enough seed is obtained each accession will also be backed 
up at the National Center for Genetic Resources Preservation in Fort Collins, 
Colorado, for added security. 
 
There is a definite need to preserve heirloom floriculture varieties; many date 
back to the 1900’s or earlier and few if any are still commercially available.  
Some varieties are preserved by amateur seed savers who, for example, might 



have enjoyed and preserved their grandmothers’ plants, but many are in danger 
of being lost forever.  In general, heirloom varieties are open-pollinated and 
therefore have more genetic variation than today’s modern hybrids.  Starting in 
the 1960’s many floriculture species were self-pollinated to produce inbred lines 
which were then crossed by hand pollination to produce modern hybrids.  
Through this process some genes may have been lost such as flower scents, 
colors, height variation, and insect and disease resistant.  By preserving heirloom 
varieties which may have more genetic diversity we are able to conserve the 
genetics for future generations.  
     

   
Seedlings in plug trays              Seedlings in 6” pots 
 
 
 
Seed X-Ray Technology 
Joseph Tychonievich, 2004 Intern 
 
In June, 2004, the OPGC purchased an X-ray machine from the Faxitron X-ray 
Corporation in Illinois.  One of only a few sites in the world to be applying this 
medical technology to seed science, we have found it to be extremely useful in 
many aspects of our work at the OPGC. 
 
The traditional way to determine if a seed is able to grow or not is to perform a 
germination test; though effective, germination tests are tedious and time 
consuming, taking anywhere from a couple weeks to a couple of years 
depending on the seed dormancies involved. 
 
Enter the X-ray machine!  Seeds are placed inside the imaging cabinet (which 
seals completely, making it perfectly safe to work around without worrying about 
escaping radiation), the start button pressed, and 20 seconds later a digital X-ray 
image appears on the computer screen. With most seeds, it is instantly obvious 
which ones are good, and which are not going to germinate.  On the good seeds, 
you can see the thick, plump embryo filling the seed coat, and on bad seeds the 
embryo is small and shriveled or simply not present.  A few seeds with fully 
developed embryos will not actually germinate for various reasons, but our 



germination percentages calculated based on X-ray images have been very 
close to the actual values when we performed a germination test. 
 
The longer we have had this X-ray machine, the more uses we have found for it. 
We now use it frequently when cleaning seeds. We use various machines 
including blowers, shaker tables, etc., which separate the lighter chaff and empty 
seeds from the heavier good seed. Seed X-ray images are good for determining 
when you’ve crossed over from blowing or shaking out dead empty seeds, to 
removing seeds which are good, but happen to be smaller and lighter.  A quick 
trip to the X-ray machine and you know exactly which seeds are good and which 
are bad, allowing us to clean seeds to a very high level of quality without 
sacrificing good seed in the process. 
 
The X-ray can also detect some forms of damage invisible to the naked eye.  In a 
batch of corn seed sent to us to X-ray, we were instantly able to see small, hair-
line cracks in the seed, and separate those from the undamaged seed. Similarly, 
a batch of ragweed seed (Ambrosia sp.) seed brought to us looked perfectly 
sound and whole from the outside -- but an X-ray showed very clearly small 
grubs eating out the inside of the seeds (see image). 
 
Our X-ray machine has allowed the OPGC to greatly improve the quality and 
efficiency of our seed cleaning and seed quality control, and we are excited to be 
working on the cutting edge of applying this powerful technology to seed science.  
 

     
OPGC Faxitron Digital X-ray machine.        Rudbeckia seed showing good and empty seed. 
 
 

   
Tagetes seed showing good, shrunken and empty seed.    Ambrosia seed showing insect damaged seed. 

 



Pelargonium caylae Blooms at OPGC! 
Jennifer Ehrenberger, Pelargonium Curator  
 
On March 31, 2003 the OPGC received two accessions of Pelargonium caylae 
Humbert from Dr. Richard Craig at Penn State University.  We did not have any 
luck in getting them to flower in 2003.  This could be due to the regular pruning 
back of the Pelargonium collection in our maintenance program.  We therefore 
decided to repot the two accessions of P. caylae into gallon sized pots and to let 
them grow without pruning. P. caylae is a very tall species with thick stems and 
leaves that are heart-shaped covered with short soft hair.  Over a period of six 
months we did not cut these plants back and we put them next to the cooling 
pads so they could grow upwards unimpeded.  The plants grew to about 40 
inches tall.   After much anticipation, P. caylae bloomed for us in November and 
December of 2004.  The flowers were bright pink-purple, with wavy edged petals 
(see photo).  P. caylae was named after M. Cayla, the Governor General of 
Madagascar.  It is one of the two species known to originate from Madagascar.   
 

   
Pelargonium caylae flower         Pelargonium caylae plant 
 
 
Progress in GRIN Application 
Eric Renze, Research Assistant 
 
The staff at the Ornamental Germplasm Center have recently been trained to 
work with the GRIN program. GRIN is the acronym for Germplasm Resource 
Information Network. All of the information about an accession is recorded in this 
system. For example, how we received it, amount received, the source, habitat 
information and in the future the botanical characteristics and evaluation data. 
         
With the help of Mark Millard, Corn Curator of the North Central Regional Plant 
Introduction Station, Ames, Iowa and Mark Bohning, GRIN Coordinator in the 
National Germplasm Resources Laboratory, Beltsville, Maryland we were able to 
upload some information of about 1000 OPGC accessions into GRIN. With these 
accessions uploaded we have been inputting the remaining necessary data.  
This is our last major hurtle to go GRIN. 
         



I also would like to mention that Lisa Burke and Robert Stebbins both in Ames, 
Iowa have been very helpful in answering questions about GRIN, and Dave 
Kovach also of Ames in helping us to set up our Zebra printer for printing labels. 
The public can find this information by going to the website - http://www.ars-
grin.gov/npgs/.  
 
GIS at OPGC 
Art Wells, Research Assistant 
 
On Friday January 14th, 2005 Dr. Robert Webster visited the OPGC.  Dr. 
Webster is a botanist at the National Germplasm Resources Laboratory in 
Beltsville, Maryland.  In conjunction with NPGS curators and Crop Germplasm 
Committees, he works to identify genetic resources that are either not present or 
under represented in the U.S. National Plant Germplasm System (NPGS). 
 
Dr. Webster spent the morning with the OPGC staff, training them in the use of 
Geographic Information Systems (GIS) software and how it can be used for 
germplasm conservation.  GIS technology can be used to map accession 
sources for a species maintained in the NPGS collection.  Then, based on the 
potential distribution of a species, one can determine areas for which an 
accession is not well represented in the collection.  The staff learned to map the 
source data of plant accessions using GPS coordinates, as well as map 
estimated GPS coordinates for plants using landmarks and directions in the 
accession records.  This is valuable for describing source locations for 
accessions collected before the use of GPS technology. 
 
Friday afternoon, Dr. Webster gave a seminar to the Department of Horticulture 
and Crop Science on the use of GIS technology and its potential for defining 
germplasm diversity needs, and determining gaps in germplasm collections 
based upon a variety of ecogeographic criteria.  
 



 
This map of Mongolia was generated using GIS software.  The black dot in the center identifies the city of Ulaanbaatar.  
The solid black polygon outlines the municipality of Ulaanbaatar.  The red dots are data points associated with the country 
of Mongolia.  They are plotted on the map using GPS coordinates found in the table on the left.  Data points can be 
identified and located both on the map and in the table by performing queries.  The red lines are primary roadways and 
the black lines with hatch marks are railroads.  The shaded areas represent intermittent or fluctuating inland water 
features.  The turquoise images to the southwest and southeast of the city are airfields. 

 
From Maintenance and Engineering Desk 
Russell Eckley, Research Aide 
 
I have a long list of maintenance projects completed.  I’ve been at it for a year 
now and I’m finally getting to the point where greenhouse repair is no longer 
labor intensive.  I’m looking forward to finishing the transition from a reactive to a 
proactive state of employment: less maintenance and more engineering.  Up until 
now, almost everything I have done is based on something not working properly.   
  
The most difficult, time consuming and dirty project so far has been attending to 
greenhouse gutter leaks.  I am still trying to find a good solution to the problem.  I 
did, however, make great headway once I realized that much of the leakage was 
from the rim on which the last pane of glass rests.  Putting new seals into place is 
still very difficult as the glass is too brittle to raise easily. 
  
I am very proud of my work with the greenhouse ridge vents.  Due to excessive 
wear, and a whole lot of settling, almost every rack and pinion pair had to be 
replaced and re-aligned, along with the bushings and supports.  Two sections of 



the hallway ridge vents had moved several inches down their hinges, making that 
part of the system inoperable.  The frames holding the glass had taken on a 
distinct rhomboid shape and the racks were dragging against the slots through 
which they travel.  Many have tried to fix the problem and failed.  I constructed a 
series of turnbuckle lines to slowly and gently pull the vent back into position 
without shattering the glass.  I have left one of the turnbuckles in place to ensure 
the ridge vent remains aligned properly. 
  
The project with which I am most active at this time is the purchasing and 
installation of irrigation systems in two of our greenhouse rooms.  These rooms 
are a first step in automating the watering in all the greenhouse rooms.  One of 
the rooms will be set up with drip irrigation, while another will have capillary mat 
installed.  We will use our observations to decide how the rest of the greenhouse 
will be automated. 
  
I am most excited about adding lighting features to the thermogradient table.  
Due to a new development, Light Emitting Diodes can produce enough light, 
some over 20,000 mcd) to replace incandescent and fluorescent sources.  The 
power consumption is dramatically less and further, the heat given off is less.  
There are only a few optimum wavelengths necessary, and LEDs can be 
purchased with narrow operating spectra of specific wavelengths.  This means 
that more of the energy is put into the specific useful wavelengths, and much less 
into less efficient wavelengths.  Never before has this much control been 
available without filters.  The disadvantage is that the initial cost for the LEDs will 
be high, and the 730 nanometer LEDs will be especially pricey.  Once installed, 
however, the LEDs last for hundreds of thousands of hours.  The system will be 
maintenance free.  
 

 
Russell Eckley working on OPGC greenhouse ridge vents 
 
Contact: Dr. David Tay, Ornamental Plant Germplasm Center, The Ohio 

State University, 670 Vernon Tharp Street, Columbus, OH 43210 
 Email: tay.9@osu.edu and Fax: 614-292-3708 
Website: http://opgc.osu.edu/.    


