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A 1986 report from Northwest Wshington (3) indicated that pea
seedborne mpsaic virus (PSbM/) existed pervasively in comercial U S. pea
seedlots in a latent form not detectable by conventional ELISA serol ogy.
This report also suggested that in the Northwest Washington coastal

envi ronment PSbM/ concentration increased in these lines and produced
epi demics of the pea seedborne nosaic disease. A large nunber of PSbWw-
infected pea lines were being grown in the Northwest Wshington Research
and Extension Center experinental pl ot s, but aphid-inoculation of
conmercial lines fromthese infection sources was considered unlikely.

The possibility that U S. comercial seedlots night contain a high
i nci dence  of seed with | at ent PSbMW infection demanded further
i nvestigation. Accordingly, we obtained sub-sanples from six commerci al
seedlots (see Table 1) reported to have been infected with PSbW (3). The

possi bl e presence of PSbM/ in these seedlots was exam ned conprehensively
by inspection of plants and by ELISA serology using anti-PSbMW rabbit

i mmunogl ubulin G produced in our respective |aboratories. Results are
presented bel ow.

Met hods and Materi al s. DAS ELI SA net hodol ogy (doubl e-antibody sandw ch
enzyme-|inked inmmnosorbent assay) essentially as reported by dark and
Adams (2) was wused in this investigation. Several satisfactory
i mmunogl obulins had been produced by our |aboratories for standardized
ELI SA detection of PSbhWw. However, new high-titer antiserum against
purified virus of both the P1 (1,6) and P2 (1,5) PSbMW/ pathotypes was
pr oduced, in case prior antisera lacked the sensitivity, ei t her
qualitatively or quantitatively, necessary to detect trace ampunts of
PSbMW in latent infections. Low background A405 values (i.e., near-zero
reactions with healthy-plant controls) by reactants prepared from this
antiserum facilitated repeated plate readings up to 72 h. Pr ol onged
readings enabled us to detect slowdeveloping ELISA reactions that
ot herwi se m ght have escaped detection. Positive controls included 5,000

to 10,000-fold dilutions of infected-plant honbgenates and purified PShW
diluted to 10 nmg/m, both of which were consistently detectable by this
appr oach.

Prelimnary tests of seedlots reported to contain latent PSOW
infection consisted of planting either 100 seeds (Corvallis) or 200 seeds
(Prosser) of each seedlot in growth chanbers and growi ng plants for 6 weeks
(Corvallis) or to mmturity (Prosser). During that time plants, of all
seedl ots were tested by ELI SA once (Corvallis) or twice (Prosser).

Followup tests consisted of planting 300 seeds each of the six
comrercial seedlots in experimental field plots at tw Oregon coastal
locations, Siletz and Yachats, approxinmating northwest Washi ngton coastal
conditions, growing the plants to maturity, and harvesting seeds for ELISA
tests of "second-generation" plants. Nat ural spread of two indigenous
viruses, red clover vein nposaic virus and pea enation npbsaic virus,
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occurred in these plots, suggesting the presence of aphid vectors capable
of spreading PSbMW (i.e., nmultiplying its incidence) had it been present in
trace anounts.

Seeds harvested from these plots were visually graded and any show ng
testa synmptoms even mldly suggestive of PSbW were partitioned for

separate planting and testing (see Table 1). Plants from these seeds were
tested by two approaches. First, 180-200 seedlings representing each
cultivar were sanpled and tested by ELISA 20 days after energence. A

second set of plants were grown to maturity, during which all plants were
routinely observed for PSbW synptoms during growth, and selected plants
were tested for PSbMW infection by ELISA at two or nore times during growh
and devel opment .

Pea plants grown in field plots or greenhouses at M. Vernon were al so
tested by ELISA during 1986-88, to investigate possible PSbW-Iike isolates
not detectable by conventional anti-PSbMW/ antiserum or by anti-P1 + P2
anti serum During this evaluation, 17 plants with PSbMW-Iike synptons
were sent to Corvallis from M. Vernon, as representative exanples of
di seased plants observed in experinental plots. These sanples were both
tested by ELISA and established in the greenhouse as reference inoculum
sources. In Decenber 1988, 19 greenhouse-grown plants with synptons
suggestive of PSbMW were submitted for ELISA testing, sone from pea cvs.
"Bol ero!, 'Headliner', 'Puget', and 'Sundance' previously reported (3) to
be PSbW- i nf ect ed, and sone representing honozygous sbni sbm
(PSbMv-resi stant) genotypes.

Resul ts and Di scussi on. Three hundred plants from each of six conmerci al
seedlots were grown in growh chanbers, rigorously assayed by ELISA, and
found to be free of detectable PSbW. Twenty plants sanpled from
Oregon-coastal seed-increase plots planted with these seedlots were tested
for possible PSbMW by ELISA, and were free of detectable PSbWw. No
PSbMW-1i ke synptons devel oped on any of several hundred greenhouse-grown
pl ant s and no PSbW was detectable by ELISA in plants from
second-generation seeds of the six comercial seedlots (Table 1).

O 17 plants with PSbMW-I1ike synptons from experinental plots at M.
Vernon and ELISA tested at Corvallis, 15/17 produced typically positive
PSbMV-ELI SA results at Corvallis and yielded PSbW isolates typical of the
P1 pat hot ype.

In the course of these investigations, no atypical PSbW isolates or
serotypes were detected. None of the 19 greenhouse-grown (M. Vernon)
plants with PSbMW-1ike synptons contained ELISA-detectable PSbM/, whereas
in the same tests (a) a known PSbMW-inf ected plant included to test the
system was strongly ELISA positive and (b) a 10,000-fold dilution of
PSbMW-i nfected plant honpgenate was readily detectable. No nechanically
transm ssible virus was detected by infectivity assays of these sanme plant
sanpl es.

In view of the results from these several experinental approaches, we
know of no factor that would have limted our ability to detect PSbW in
the six conmmrercial seedlots tested, had the virus been present.

In our experinents, plants from first- and second-generation seeds
provided no evidence of an increasing PSbM/ concentration when the
cultivars were grown under either coastal or greenhouse environments. The
results suggest that the seedlots submitted to us, and investigated as
possi bl e PSbMW-inocul um sources, contained no detectable traces of PSbW.
It seenms unlikely therefore that the ca 100% i nci dence of PSbMW in
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M. Vernon experinmental plots in 1986 (3) was attributable to such seedl ots
as had been subnmitted to us as exenplary PSbW inoculum sources.

Inmplication of a non-PSbMW-related, seed-transnissible seed-synptom
i nduci ng phenonenon or agent in pea (4) warrants further pathol ogical ad
per haps genetic or physiological investigation.

Tabl e 1. Results fromtests of six comercial seedlots for |atent PSbWw
infection by DAS ELI SA (doubl e-anti body sandw ch enzyme-Iinked
i mrunosor bent assay).

Number of infected plants/Nunber of plants tested

Tests of plants from 2nd generation seed
1st generation

Comer ci al prelimnary Seedl i ng Pl ant test Pl ant test
Seed| ot results 1! tests 6 weeks 2 12 weeks 2
' Bol er o' 0/ 200,

VEN 2832 0/ 100 0/ 185 0/ 90 0/ 4 0/ 69 o2
"Early Frosty' 0/ 200,

RP 55114 0/ 100 0/ 190 0/ 31 0/ 4 0/ 29 o3
' Headl i ner' 0/200,

GP 96165 0/100 0/205

'Puget’ 0/200,

715-271 0/100 0/1 90 0/5 0/3

* Scout ' 0/ 200,

86 M 0/ 100 0/1 80 0/ 46 0/17 0/29 01

BLK 10

' Sundance' 0/ 200,

91045 0/ 100 0/195 0/ 46 0/ 14 0/40 o7

—Upper line, Prosser data; lower line, Corvallis data.

_ First colum, plants from seeds with normal appearance; second col um,
plants from seeds with any seedcoat abnormality (i.e., in lieu of typical
PSbMW-i nduced seed synptons).
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