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An abnormal condition observed in pea seed produced in the Mount
Vernon area of northwestern Washington manifests seed synptoms simlar to
those associated with Pea Seed-borne Msaic Virus (PSbWw) (3). The nost
common seed synptons observed are snall seed, nottled colored seed, seed
with split seed coats, snooth seed in winkled seeded varieties and seed

with a dark colored band at the suture (5). This condition has been
observed in western Washington from 1983 through 1988 and is nore preval ent

in plantings made in late May and June than in plantings made in April or

early May. The condition is seed perpetuated and the severity of the
disorder can be reduced by selecting seed from plants free of the
condi ti on. In 1985, single plants producing only normal seed were
selected from an experinental |ot expressing severe seed synptons. Seed
fromplants with only normal seed was bul ked (lot H602B) and conpared wth
non-sel ected seed (lot H600). Lot H602B assayed by the Prosser,

Washi ngton, ELISA |aboratory as 0% PSbMW/ and |ot H600 assayed 28 and 32%
positive for PSbMV. Abnormal seed, mottled, split seed coats, dark bands

at the suture, were observed in both seed |lots when grown in Mount Vernon
in 1986. A trace was observed in H602B and a high percentage in |ot H600.
The history of the seed production of the two lots was the same with the
exception of the single plant selections nade that were free of the
observed seed condition. In 1986, a sinmilar seed condition was observed
in several commercial cultivars of peas planted in the later part of the
season in Munt Vernon, WA. and grown to dry seed maturity (2).

METHODS AND RESULTS

Fal1 of 1986. Resi dual seed from several seed lots grown in the field in
1986 and which exhibited seed synptons were planted in the greenhouse.
Seedlings from these lots were visually rated for foliar synptons -in the 6
to 8 node stage of devel opnment (cotyl edon node equals 0) . Seedl i ngs were
rated as (a) PSBMt, plants with obvious and typical synmptonms of PSbWwW
infection, (b) suspect; synptons resenbling PSbMV, but not severe and (c)
healthy; no foliar synptons. A total of 580 sanples were assayed through
the Prosser, Washington, ELISA laboratory. The results of these assays and
the relationship of foliar synptons and ELI SA data are presented in Table 1.

Table 1. Rel ati onship of foliar synptons and ELI SA tests.

Fol i ar synptons No. sanpl es ELI SA positive
PSBM+ 117 115
Suspect 241 134

Heal t hy 222 14
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The results of this initial study indicated that the observed synptons
in the greenhouse were induced by PSbMW. Due to the potential occurrence
of PSbMV in commercial seed lots additional tests were conducted in 1987.

1987. Two studies were conducted in 1987: (1) ELISA assay of field grown
single plants conparing ELISA results with seed synptons and (2) greenhouse
eval uation of six comrercial seed |ots. The same six seed lots were
tested by Hanpton and Mnk (4).

Conparison of ELISA tests (tissue collected at full bloom to flat pod
stage of developnent) from single plant selections (data from BISA
| aboratory at Prosser, Washington) with seed synptons did not establish a

strong |inkage between seed synptons and ELISA data. A total of 729
plants were sanpled and 207 were ELISA positive, 143 questionable and 380
negative. Ni nty-seven percent of the ELISA positive plants produced

seed(s) with virus-like synptons and 60% and 44% respectively, of the
ELI SA questionable and ELISA negative plants produced seed(s) wth
virus-like synptons.

The six commercial seed lots were evaluated in the greenhouse. Sxty
single plants of each of the 6 varieties were grown in 10 cm plastic pots.
Fifteen sanples were collected from each of the lots, at full pod
devel opnent, and tested for PSbW  (ELISA laboratory at Pr osser,
Washi ngt on) . Al'l sanples tested negative for PSbWw. Seed was harvested
from each of the single plants and observed for virus-like synptons.
Synptons were observed on a snall percentage of seed from sone of the
pl ants, however, the synptons were not typical of those observed in the
field. Synptons consisted of slight nottling in seed color, seed flatter
than normal and split seed coats.

1988. Because of the apparent presence of PSbMW in comrercial seed lots
tested in 1986 and the relationship between positive ELISA results and seed
synptons in 1987, an additional test was conducted in 1988. Resi dua] seed
of four of the six lots assayed in 1987 were tested using a nodified

protocol for growing seedlings and a nore sensitive ELISA assay. The
greenhouse protocol for this test included planting a total of 172 seeds in
5 x 5 x 7.5 cm seedling trays, grow ng seedlings under supplenental Ilight

providing 100 mkrmols m? st for 12 h in each 24 h cycle, and transplanting
i ndi vidual seedlings at the 5-6 node stage of developnment into 10 cm
pl astic pots. Seedlings were examined at time of transplanting fao
PSbW-1ike synptoms and rated as "PSBM+', "Suspect" or "Healthy". No
seedlings were rated as PSBM+ and all "Suspect" seedlings were transplanted
into 10 cm pots. In addition to the "Suspect" seedlings, 20 "Healthy"
seedlings from each lot were also transplanted into 10 cm pots. At the
tinme of transplanting the top node was aseptically renoved to prolong the
vegetative growh cycle of seedlings and enhance devel opnent of previously
observed virus-1like synptons.

Ti ssue sanmples were collected fromapical growh of pea plants at ful

pod devel opment and ELISA tested by J. Hagen. Each plant sanpled wves
rated with respect to virus-like synptons when tissue was collected fa
ELI SA assay. Tissue from healthy and PSbMW/ infected pea plants of the

sane age and growing in the same greenhouse were included as controls.
Antiserum prepared by the Pillsbury Company was used with the direct
met hod of ELISA simlar to that described by dark and Adams (1). An 190G
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coating concentration of 2 nkg/m, a sanmple dilution of 1:4 (sanple:buffer;
v:v), and an |gC al kali ne phosphatase at 0,5 ng/m were used for all tests.
Incubation tinmes were at least 16-24 h at 4°C for each step.

In addition to 200 ELISA tests of tissue from the four seed lots
(Table 2), 15 sanples were assayed by R O Hanpton (USDA, ARS, Corvallis,

OR) . Results from these assays were in agreenent with those of Hagen in
Tabl e 2.

Tabl e 2. Rel ati onship of foliar synmptons and ELI SA tests.

Fol i ar No. of Number +PSbMW
synpt onms? pl ants? assayed?® ELI SA
PSBW+ 0 0 0
Suspect 213 150 0
Heal t hy 483 46 0

1- Foliar synptons at 5-6 node stage of devel opnent
2- Nunber of plants observed in each foliar class
3- Nunber of sanples assayed for each foliar class

Sunmary. The results of assay of the 4 seed lots in 1988 substantiated
data obtained in 1987 in Munt Vernon as well as those obtained by Hanpton
and Mnk (4). These data establish that the four commercial seed lots

were free of detectable PSbMW/ and indicate that the virus-like seed
synptons observed in 1986 in the comercial seed lots were not induced by

PSbMWV. However, the abnormal seed condition observed in seed and
associated with late planting in Munt Vernon, WA , has been observed in
the seed harvested from these seed |ots. This virus-like seed synptom has
been reduced in several comercial varieties by selecting seed from plants
free of the condition. Results obtained in Munt Vernon for the past 5
years strongly suggest that this seed problem is accentuated by
envi ronmental conditions and is seed perpetuated. Addi tional research is

currently being conducted to determ ne the cause and to devel op a protocol

for growing seedlings of peas to accentuate seedling synptoms associated
with this virus-like seed disorder.
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