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I MMUNITY TO PEA SEEDBORNE MOSAI C VI RUS: A REASSESSMENT

Hanpton, R 0. USDA, SEA- AR, Oregon State University, Corvallis, OR WA
and G A Marx NYS Agricul tural Experinment Station, Geneva, NY WA

Imunity to pea seedborne nosaic virus (PSbW) was reported to be con-
ferred by a single recessive gene, designated sbm (2). However, infected
suscepti bl e plants show an array of synptom expression (4, 5), and plants
initially identified as PSbMW-imune have sonetines proved to be susceptible
just before plant maturity (Hampton, unpublished results). Sonme breeders
attenpting to develop di sease-resistant pea cultivars have therefore begun
to question whether PSbM/-immunity is indeed conferred by a single gene.
These circunstances pronpted us to re-exam ne the genetic control of inmunity,
Details of this study will be published separately, but here we wish to confirm
previ ous analyses (1, 2) and to discuss how the results mght be applied in
br eedi ng prograns.

Four different USDA Plant Introduction (P.l1.) accessions, three of which
were recently reported to be immune to PSbW (3), were used as parents in
reci procal crosses with a conmon susceptible line. The susceptible parent,
W.- 1255A", was al so honpbzygous recessive for wl o, the wax gene reported by
Gitton and Hagedorn (1) to be linked with sbm  Susceptible marker parent
W.-1183 reported by these workers, like W-1255, also carried the edible-pod
gene, p, which is linked with wvi o on chronobsone 6. One of our resistant
parents, P.l. 193586, had been included in the investigation by Hagedorn and
Gitton (2).

Qur results clearly confirmthose previously reported (1, 2), show ng
that resistance is conferred by a single gene pair, linked with wlo on chrono-
some 6 (Table 1). CQur segregation ratios were deternined after the plants
were repeatedly inoculated with PSbW and then rigorously exam ned for presence
of disease synptoms. Moreover, all progenies remaining synptom ess for 60
to 90 days after PSbM-inocul ati ons were assayed repeatedly on Chenopodi um
amar anti col or.

In view of the technical difficulties of screening for PSbMW-immunity
by conventional nethods and of the denonstrated potential for m staking tolerance
for immnity, it would seem desirable to consider the use of narker genes
closely linked to sbmas prelimnary indicators of susceptible or imune

plants, in lieu of "PSbW- i nocul ation. |deall y, the marker gene used to identify
resistant plants would be visible in the seedling stage and be at |east horti-
culturally neutral, if not beneficial. Al though the waxless (wWo) plants can

be easily scored early in seedling devel opnment, they may be considered horti -
culturally undesirable because the waxl ess surfaces of the |eaflets predi spose
the plant to damage by post-energence applications of herbicides now commonly
inuse. Still, this problemultimately may prove |less serious than it pre-
sently seens. Newer herbicides such as trifluralin are applied as a pre-energent
treatment and it is not yet known whether pea plants with wax genes are ad-
versely affected by herbicides applied in this manner. Nor is it known whether
W o or other wax nutants are horticulturally undesirable in their own right,
i.e. in the absence of pesticides. Moyreover, should the afila gene gain com
nmerci al acceptance, cultivars with wio may not be injured by herbicides since

wW o affects only the upper surface of the leaflets and since the leaflets in
af plants are converted to tendrils. Thus, it may be unwise to dismss wo
as deleterious wthout further evaluation.

1/ - Furni shed by Dr. Blixt



PNL Vol une 13 1981 RESEARCH REPCRTS 17

rable 1 F, segregation of pea seedborne mosaic virus resistance (sbm) and

reduced leaf wax (wlo).

sbm; m/ = sbm/ sbm sbm/ sbm )1

e 1»1235 Wlo/- wlo/wlo Wlo/ 'A"()V/rwll‘ ; N P

19358¢ Obs. 145 71 52 0 A

Even if wo should prove to be horticulturally undesirable, it still
m ght serve effectively, though indirectly, in developing a group of breeding
lines with resistance to PSbW. In this approach a line carrying sbm and
wo in the coupling phase would serve as a parent in crosses with a range
of susceptible breeding lines. Selection would then be practiced, as suggested
before, on the basis of the presence or absence of wax, i.e. discarding all
nornmal wax segregants and retaining waxl ess plants which also have horticul -
tural merit on other grounds. After further selfing and selection, a selected
number of wl o breeding lines would be tested by conventional means to confirm
the presence of sbm crossover plants (Sbmw o) would be discarded. This
di verse group of breeding lines could then be used in a second round of crosses
with a line(s) carrying resistance in the repul sion phase, i.e. sbmWo.
Sel ections in this second round of crosses would again be practiced on the
basis of the presence or absence of wax as well as on horticultural nerit,
but in this case the normal wax plants would be retained and the wi o segregants
woul d be di scarded because all the progeny woul d be honpzygous for sbm

The second closely linked gene, p, (for edible poddedness), has the dis-
advant age of being an adult plant character. Gene p could nonethel ess be used
in combination with sbm either alone or together with wli o, especially if the
objective were to devel op edi bl e-podded cultivars.

It nust be enphasized again that breeders who take advantage of the
linkage W 0-p-sbm either along the lines outlined above or in some other
way, should take the necessary precaution of testing their material for
immunity at crucial steps along the way.
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