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DELEP Seed Arrive in Svalbard 

Margaret A. Norem 
Desert Legume Program 
Boyce Thompson Arboretum 
2120 E. Allen Road 
Tucson, AZ 85719 
mnorem@ag.arizona.edu 

Scientists work to collect and store seeds of plant species in or
der to utilize the seed material in plant breeding efforts and also 
to conserve biodiversity. In addition to collecting seeds of wild 
species of plants, crop seeds are collected and stored. As the ef
forts to collect plant seeds from all over the world increase, the 
methodology for storing these seeds long term in seed banks under 
proper conditions has advanced. Researchers study seeds to deter
mine their long term viability and the best storage conditions for 
maintaining that viability. It has been determined that storing the 
seeds in a cold dry location can preserve them for longer periods. 

Nicolay I. Vavilov, a Russian scientist, is recognized as the "father 
of seed banking". In the period between 1916 and 1940 he trav
eled to five continents to search for new agricultural plants and 
to confirm his theories on plant genetic diversity. He amassed the 
largest seed collection of cultivated plants in the world, collect
ing 200,000 species from five continents by 1940. (Vavilov 1997, 
book published posthumously) Vavilov was arrested, tortured and 
imprisoned under the Stalin regime. He was starved to death in 
prison and died in 1943. 

The importance of backing up a seed bank cannot be overstated. In 
February 2011, the Egyptian Deserts Gene Bank located on North 
Sinai, was badly damaged by looters. Equipment was stolen, the 
cooling system damaged and data destroyed. The bank specialized 
in desert plants including medicinal plants and fruit trees and was 
not backed up elsewhere. Fortunately, the seeds themselves were 
not damaged. (nature.com 2011) Seed banks in Afghanistan have 
been destroyed by war. (Ralof 2002). In 2006 a seed bank in the 
Philippines was damaged when a typhoon knocked down a seed 
bank wall (NYTimes 2006). 

The Global Seed Vault in Svalbard, Norway was built to conserve 
food crop seeds from around the world, thus ensuring genetic di
versity of the world's food crops. The location was selected based 
on climatic conditions. In case of a cataclysmic event on earth, 
the intent is there would still be a supply of crop seeds from this 
vault for farmers to "start over". This seed vault is a safety storage 
facility designed for the preservation of duplicate seed collections. 
Unlike conventional gene banks, the Global Seed Vault does not 
make seeds available to plant scientists. The storage procedure is 
referred to as the "black box" method meaning only the depositing 
institution has the right of ownership and disposition. The deposi
tor is also responsible for seed replacement at the end of the seed 
viability period. 

The Global Seed Vault which opened in February 2008, is entirely 
underground except for the entrance. The vault was blasted out 
of the permafrost ( -3 to -4 degrees C) and is located very deep in 

a mountain. The seed vault was constructed by Norway at a cost 
of 45 million NOK (8 million dollars). Svalbard is a Norwegian 
territory located at 74-81 degrees N. Three partners manage the 
seed vault: 

Royal Norwegian Ministry of Agriculture and Food 
Nordic Genetic Resource Center (NordGen) 
Global Crop Diversity Trust 

An access tunnel 100 m long connects the brushed steel entrance 
to the storage vault. The vault consists of three chambers each 
with the capacity to store 1.5 million different seed samples at a 
constant temperature of -18 C. Seeds are stored in aluminum foil 
packages placed within boxes and stored on shelves. The seeds are 
stored free of charge however shipping costs are the depositor's 
responsibility. 

The Desert Legume Program was established within the University 
of Arizona, College of Agriculture and research arm of the Boyce 
Thompson Arboretum, in June 1988. Legumes were targeted be
cause they are the most important human food source after cereal 
grains. The use of legumes extends beyond nutrition as many are 
grown for animal forage, medicinal purposes and forestry prod
ucts. The DELEP seed bank is a unique and valuable collection 
and an important resource for preserving seeds of thousands of 
desert legume species. The seed bank currently includes 3523 ac
cessions, 1356 species and 221 genera from 57 countries and 6 
continents and is located at the Desert Legume Program offices in 
Tucson, Arizona. DELEP has a long affiliation with USDA-ARS 
National Plant Germplasm System. A back-up collection of a por
tion of the DELEP collection is maintained at the National Center 
for Plant Genetic Resources in Fort Collins, Colorado. 

DELEP submitted a list of desert legume species to the Svalbard 
Global Seed Vault program for possible deposition in the vault. In 
due course the list was approved for deposit. To date, 25 national 
and international institutions have deposited more than 400,000 
unique seed samples from 198 countries in the Svalbard Global 
Seed Vault. The National Plant Germplasm System (USDA) and 
Seed Savers Exchange were the sole U.S. organizations having 
deposits at Svalbard. Thus DELEP is the third U.S. organization 
represented in Svalbard, an opportunity that significantly raises the 
profile ofDELEP both nationally and internationally. 

Svalbard Global Seed Vault 
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The DELEP seed list represents seeds originating from ten coun
tries and includes: twenty-five accessions of 18 genera of Aca
cia, five accessions of Parkinsonia, four of Prosopis and three of 
Lupinus, Phaseolus and Senna. Eleven other legume species are 
represented by two accessions each and nine legume genera are 
represented by one accession each. The species in the DELEP col
lection have been used historically by indigenous people for food 
(vegetables and flour), forage, honey, gum and medicine. Addi
tionally, some of the wood is used in construction and as firewood 
for cooking. Currently, Native Americans still use Parkinsonia mi
crophylla, Phaseolus filiform is and Phaseolus acutifolius pods for 
vegetables. The Aborigines in Australia still use Acacia kempeana 
pods for flour and vegetables. Acacia greggii and Acacia wrightii 
are used for honey production. Vigna unguiculata (cowpea) is 
commonly consumed by people around the world. Medicago sa
tiva (alfalfa) is grown for forage worldwide and Leucaena leuco
cephylla is used as forage in parts of Africa. Lupinus angustifolius 
is also grown for forage for sheep in Australia. Scientists are ana
lyzing plant parts of some of these species, e.g. Acacia victoriae 
and Sutherlandia frutescens for medicinal properties. 

Prior to sending the DELEP seed to Svalbard, a seed blessing was 
conducted at the Boyce Thompson Arboretum. Traditional Navajo 
words were spoken as the blessing pipe was circulated among the 
group gathered for the seed sendoff. The box of seeds was posi
tioned in the center of the blessing ceremony. The words gave all a 
moment to reflect on the action of sending our desert seeds to a far 
away and very exotic locale for long term storage. 

Navajo Seed Blessing at Boyce Thompson Arboretum 
(L. Unklesbay February 2011) 

In February 2011, I had the unique opportunity of traveling to 
Svalbard to deposit the seeds. My daughter, Nancy Unklesbay, 
who studies at the University of Oslo, traveled to Svalbard with 
me. Ola Westengen, a NordGen employee from Oslo in charge of 
depositors, accompanied us to the vault. 

Photography was difficult because of the cold and the blowing 
snow but we did manage a few photos at the vault entrance. Once 
inside we proceeded down a 1 00 m tunnel and entered a side room 
which contained a computer and a guest book. We were able to add 

our names to a long list of dignitaries who had previously visited 
the vault. We dressed in special clothing provided by the vault be
fore entering the actual seed storage section. Entry to the shelving 
section of the vault is for depositors only. 

The employees of the seed vault had not anticipated and were not 
prepared for the global interest in the project. Journalists and sci
entists worldwide make requests to enter the vault. Since seed sub
missions are scheduled three to four times a year, the journalists 
try to schedule visits during the submission time and hope for en
try. I was fortunate in that I was able to visit the vault a second time 
with Roland von Bothmer, the scientist from NordGen in charge of 
public relations for the vault. 

The DELEP contribution was one box, a small contribution com
pared with the hundreds of boxes that bigger organizations depos
it. However, this box symbolizes the importance of the DELEP 
program in its efforts to preserve seeds of a specific plant group. 
This single box also signifies the beginning of a collaboration with 
the global seed vault that hopefully will continue for many years. 
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Margaret Norem and Ola Westengen entering the seed vault 
(N. Unklesbay February 2011) 
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One hundred meter tunnel to the vault 
(N. Unklesbay February 2011) 

Entries to vaults 1 and 2. Note permafrost on the walls. 
(M.Norem, February, 2011) 

Margaret Norem and Nancy Unklesbay in the Arctic 
(Ola Westengen, February 2011) 

Ola Westengen and Margaret Norem entering Vault 2 with DELEP 
box. (N. Unklesbay February 2011) 

Ola Westengen shelving the DELEP box 
(N. Unklesbay February 2011) 


