
PISUM GENETICS 2 0 0 8 — V O L U M E 4 0 BRIEF COMMUNICATIONS 

Formal collaboration between John Innes Pisum Collection 
and USDA-ARS Collection over Pisum genetic stocks 

The impor tance of reference collections of genetic s tocks encompass ing the k n o w n var ia t ion in a 
c rop are of h igh strategic impor tance to the in ternat ional research and breeding communi t ies . Since the 
J o h n Innes Centre t o o k over the formal responsibi l i ty for the in ternat ional Pisum genetic s tock col lect ion 
from Stig Blixt of the Nordic Gene Bank in 1993, the collect ion has con t inued to g row and a w e b 
searchable gene list has been developed (1). This collect ion is main ta ined on behalf of the P i sum Genet ics 
Associat ion and forms an integral pa r t of the larger J o h n Innes P i su m collection. In add i t ion to s tock 
curat ion, there are ongoing genetic s tudies and further m u t a t i o n resources are being developed t h a t are 
incorpora ted into the main collect ion over t ime. The collect ion is further p romoted t h r o u g h the g rowing 
ou t of an annua l demons t r a t ion of a subse t of m u t a n t s in cul t ivated P. sativum forms offering visitors the 
oppo r tun i t y to look over a range of mu ta t i ons t h a t cover p lan t habit , foliage, flowers, pods and a hos t of 
o the r phenotypic t rai ts . The demons t r a t i on is u p d a t e d each year to include new muta t i ons or 
combina t ions t h o u g h t w o r t h promot ing. The w ide r unde r s t and ing and apprec ia t ion of these s tocks and 
the variat ion they represent , i s only possible t h r o u g h regular con tac t w i t h the g rowing p lan ts exhibi t ing 
the t ra i ts as in many instances they exhibi t variable penet rance and expressivity. 

The USDA genet ic s tock collection is incomplete , only 101 genes (muta t ions ) are represented w i t h no 
alleles from ano ther 246 publ i shed pea genes represented in the collection. The USDA pea genetic s t o c k 
collect ion is primari ly the life w o r k of the pea geneticis t Dr. Gerald A. M a r x (www.ars-gr in .gov/cgi-
bin/npgs/html/ l i s tdsc .pl?PEA-GENSTOCKS). In his lifetime, he endeavored to cross all k n o w n pea 
mu ta t i ons in to a c o m m o n background in complex m u t a t i o n combina t ions (2). Dr. M a r x referred to this 
as a dynamic crossing program. The s t r eng th of this collect ion is t h a t the in terac t ion of pea muta t ions 
can be s tud ied to explore epistat ic and pleiotropic interact ions. The weakness of the M a r x pea collection 
is t h a t the lines were received in to the NPGS as still segregating popula t ions . Scientists using the 
collect ion u n d e r s t a n d the l imitat ions and several researchers have assis ted in fixing some t ra i ts in the 
M a r x lines (N.F. W e e d e n , D.A. DeMason) . However , there is an increasing d e m a n d by USA researchers 
for the rest of the publ i shed pea genes no t in the USDA collection. This ge rmplasm is desired for pea 
breeding programs for c rop improvement t h r o u g h fundamental s tudies on pea genetic processes 
(functional genet ics/genomics) . 

A formal col laborat ion has been ini t ia ted b e t w e e n the J o h n Innes P i sum Collect ion and the USDA-
ARS w h e r e a mir ror of the m u t a t i o n collection wil l be incorpora ted into the Nat ional Plant G e r m p l a s m 
System where i t wi l l be cura ted on behalf of the U.S. Government and wil l be available to all qualified 
scient is ts /organizat ions , domest ic and foreign unde r the S tandard Mater ial Transfer Agreement set up by 
the In ternat ional Trea ty on Plant Genet ic Resources for Food and Agriculture (www.fao.org/ag/cgrfa). 
Fund ing enabled Clare Coyne to visit the J o h n Innes Cent re dur ing the summer of 2008 to observe s tocks 
g rowing in b o t h glasshouse and field and for b o t h cura tors to w o r k toge ther on the range of muta t ions . 
The exchange w a s expanded to include a demons t r a t ion set of lines selected by J I C to cover the w ides t 
possible range of var ia t ion represented in the J o h n Innes P i sum Collection. In add i t ion to the seed 
s tocks , the visit afforded the oppor tun i ty to w o r k w i t h some of the associated bibl iographic and image 
resources held at the J I C and a significant body of dupl icate repr in ts wi l l be sen t to the USDA collect ion 
along w i t h the s tocks themselves. This project wi l l increase the n u m b e r of downloadable digital images 
available of specific allelic variation. 
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