Lyon Arboretum Seed Conservation Laboratory Users Guide


In 1995, Alvin Yoshinaga founded the Center for Conservation Research and Training(CCRT) Seed Conservation Laboratory with the intent of surveying Hawaiian plant taxa for their seed storage potential.  With time and the help of many conservationists and collaborating scientists, Alvin identified many species for which traditional seed storage techniques could be utilized.  In 2003, Yoshinaga and Walters published their findings on native Hawaiian seeds in Kew Botanical Gardens’ publication “Seed Conservation: Turning Science into Practice”.  They reported that of the 207 Hawaiian taxa screened, 75% were clearly not recalcitrant (un-storable) and another 20% were probably not recalcitrant. Although these findings were encouraging, the duration in which the seeds of these taxa could be stored while maintaining acceptable viability levels was relatively unknown. 
Seventeen years after its founding, the Seed Conservation Laboratory (SCL) is now beginning to have a clearer picture of the time frame for storage of Hawaiian seeds. Although the collection of storage and germination data at the SCL is often limited by the inability to acquire adequate quantities of seeds, we have now gathered enough data to start making informed decisions about regeneration of stored collections.  We understand that seed banking can be an effective tool for slowing the deterioration of seed viability. However, inevitably all seeds eventually lose viability to a point in time where the collections are rendered useless. That is why it is critical to identify both the time frame in which viability is maintained at an acceptable level, and the viability threshold at which genetic loss is acceptable. It is clear that the capability to maintain the regeneration capacity of these stored collections is vital in the effort to conserve rare Hawaiian flora.    
As of Oct 2012, the Lyon Seed Conservation Laboratory stores approximately 4.6 million seeds of native Hawaiian taxa representing about 350 taxa and 2000 separate accessions.  Of these accessions, approximately one half are at least 5 years or older and one fourth are 10 years or older. Based on our storage research, it is quite probable that many of these older collections are at a critical point in time for withdrawal for the purpose of regeneration.  In order for the owners of these seeds to be informed on the state of their collections, SCL has created a Seed Bank Users Guide to help facilitate decision making in regards to regeneration or recollection of this valuable genetic material. Regeneration of seed collections is a standard procedure for most genebanks throughout the world including the Kew Millennium Seed Bank and USDA National Center for Genetic Resources Preservation.  Therefore, it is imperative that seedbanks in Hawaii adopt this procedure in order to properly maintain the genetic integrity of their collections.
The purpose of the Seed Bank Users Guide spreadsheet is to aid land managers and conservation organizations with the decision making process required for appropriate management of seed collections stored in seed banks throughout Hawaii.  When interpreting the data on the spreadsheet it is important to keep some things in mind: 1) some of the results reported on this document are a representation of the storage behavior of a single accession and may not actually reflect the standard storage behavior of the species, or a different accession of the same species, 2) for many of the germination/viability tests performed, the small number of seeds sown leads to very low statistical significance, so there is wide range of potential interpretation of the results, 3) collection and storage procedures, and protocols have greatly improved since the time that many of the original collections were made and as a result this data may not accurately reflect optimal storage/collection conditions. Therefore, for taxa that have long-lived seeds, a given collection might not store anywhere nearly as long as those we tested.  On the other hand, for taxa for which there have only been few test samples, it is possible that the seeds are potentially longer-lived than our current data shows 4) viability data is representative of a standard series of tests (Initial, 6 months, 1 year, 2 years, 5 years, 10 years, and 15 years in storage),therefore recommended recollection intervals should only be used as a general guideline, 5) the information reported in this table will inevitably change as research on the storage life of native Hawaiian seeds continues. .  The SCL hopes to update the information on this table at least once every six months.  
The following information will help you to understand the data presented in the Seed Bank Users Guide spreadsheet:

1) Storage Categories: 

Orthodox- seeds tolerate severe desiccation or dehydration as well as freezing temperatures (-18oC). These seeds can usually be stored for long periods of time when their storage temperature and moisture contents are maintained at optimal levels.
Intermediate- seeds can be dried to a specific moisture content with a resulting increase in storage life, but cannot tolerate freezing temperatures.

Recalcitrant- seeds cannot tolerate severe desiccation or low temperatures, and therefore cannot be stored using traditional techniques. Not good candidates for seed storage.
Short lived- seeds may tolerate desiccation and low temperature for a short period of time, but often rapidly lose viability within a couple of years. Not good candidates for seed storage.
2) Seed Banking Potential:

This is SCL’s best guess as to the standard storage potential of a given taxa based on its storage classification (and not necessarily the viability data presented).  
None - none of the seed banking techniques currently used are effective in maintaining viability for more than 6 months 
Short term - acceptable viability levels can be maintained effectively for 1-5 years 
Medium term - acceptable viability levels can be maintained effectively for 5-10 years 
Long term - acceptable viability levels can be maintained effectively for greater than 10 years. 

3) Best Known Seed Storage Condition:

This information is based on the proposed storage classification and does not include the possibility of liquid nitrogen (cryogenic freezing) as a storage condition. While cryopreservation deserves further investigation for the storage of native Hawaiian seeds, it is not in the scope of this document.  The storage conditions are reflected in the following codes: 
A20= 25oC (room temp)/20% Relative Humidity (RH)
C20= 4oC (refrigerator)/20% RH 
D20-A= -18oC (freezer)/20% RH. 
These storage conditions are based on Christina Walters recommendations in CPC’s Ex-situ Plant Conservation, Appendix 2-Guidelines for Seed Storage, Page 450.
4) Lyon SCL % Germination Stored vs. Optimum 

These figures are the results of the SCL’s ongoing storage research program.  The viability percent is representative of the germination rate of the latest series of storage tests compared to the optimum germination rate recorded for that accession (not necessarily initial germination).  For example, an accession of Clermontia kakeana yielded an initial germination of only 78% (156 of 200 seeds germinated), whereas after three years in storage a viability of 94% was achieved.  Therefore the optimum germination rate of this accession is 94%.  After 10 years in storage, a germination rate of 92% was recorded, therefore this rate is 98% ((92/94) x 100) of the optimum germination recorded.  The information in the parentheses refers to the test the information came from. For example, (10 yr/frozen) refers to the 10 year viability test and the frozen (-18oC) treatment.
5) # Accessions Tested 

This figure reflects the # of Accessions for any particular taxa that were tested at the SCL for storage behavior.  To a certain degree, the # of accessions surveyed reflects the strength of the data presented.  Where >3 accessions were tested and the storage trends were consistent, the data is considered to have greater strength than when only 1 accession had been tested.
6) Recollection Intervals 

These are recommended recollection/regeneration intervals based on SCL’s storage research and three different viability thresholds. Some recollection intervals are more specific than others due to the testing frequency used at SCL.  These recommended recollection intervals should be used as a general guideline since variability within the accession collections of any taxa may affect the recollection interval. Ideally, each accession should be monitored for viability while in storage.  SCL is working to develop protocols for closer monitoring of accessions in storage.  

-CPC recommends regeneration at 85% viability threshold, but suggests that 50% may be more practical.

-IPGRI and Biodiversity International both recommend regeneration at 85% viability threshold
- USDA NCGRP regenerates seed collections after viability drops below 80%.

7) OANRP Recollection Interval


This information was provided by Lauren Weisenberger, Oahu Army Natural Resources Program, to be used as a second reference point for recollection intervals.

8) Expected Dormancy Class


This seed dormancy information was provided by seed physiologists, Carol and Jerry Baskin at the University of Kentucky.  
Key to dormancy classes:  
CD = combination of physical and physiological dormancy 
MD = morphological dormancy  
MPD = morpho-physiological dormancy 
ND = no dormancy  
PY = physical dormancy 
PD = physiological dormancy   
9) Notes


Any additional comments relevant to the data presented. 
Disclaimer
The data on this spreadsheet is a combination of the work of many different researchers and organizations; therefore it is in no way intended for publication or distribution outside the State of Hawaii.  
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