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PEA SEEDBCRNE MOSAI C SYMPTOM VARI ATI ON. AMONG Pl SUM PLANT | NTRODUCTI ON
ACCESSI ONS:  EXPRESSI ONS AND VARI ATI ON I N SYMPTOM EXPRESSI ON. AMONG DI FFERENT
GENOTYPES COF PI SUM AND THE PATHOLOG CAL | MPLI CATI ONS

Hanpton, R 0. US Dept. Agric, Oregon State Univ., Corvallis, OR USA

In early efforts to identify Pisumgernplasminmune to pea seedborne

nosaic virus (PSbMW) (1), | noted considerable diversity in synptons expressed
by the 1,326 Plant Introduction accessions inoculated with this virus. The
range of PSbM-induced synptons nade possible the selection of Pisum differen-
tials for standardi zed conparisons of PSbM/-Ilike viruses and strains. Nineteen
such differentials, each responding to PSbW inoculation with specific synptons,
were used recently for definitive conparisons anong PSbM/ strains first

reported in Czechosl ovakia, Japan, the U S A, and the Netherlands between

1966 and 1970 (2).

Synptons induced in these differentials by PSbW ranged from very rapid
devel opnent (5 to 9 days after inocul ation) of whole-plant necrosis on one
extrene to very slight leaf rolling and/or vein clearing on the other
Synptons induced in differentials of internediate reactions consisted of plant
stunting, vein swelling, tendril kinking, and downward rolling of |eaves
nost commonly reported for this virus. At least sone plants of three dif-
ferentials were immune to PSbWw.

This range of synptons poses sone interesting genetic inplications,
because it is generally accepted that imunity to PSbW is conferred by a
singl e recessive gene pair, sbm (3). Such a range of responses to PSbhW
infection would therefore appear to result from nodification of susceptibility
or sensitivity, by genetic and/or environnental means. Accunul ated evi dence
indicates that the genetic influence is significant. Accordingly, whole-plant
necrosis would presumably be caused by the action of nodifier genes than
enhance sensitivity to the virus (decrease tol erance), whereas tendencies
toward infection wthout synptons (4) would presunably be caused by nodifiers
that reduce sensitivity (increase tolerance).

Because it appears that such a nodifier-gene systemexists in peas, it
may al so be appropriate to discuss the inplications of this phenonmenon for
breeders. Specifically, there is a possibility that in efforts to devel op
PSbMWV-i nmune cul tivars, breeders mght m stake (PSbMV) tol erance or resistance
to PSbWw for imunity. This mstake would not necessarily result from failure
to assay for the presence of PSbMW in inoculated plants, but from an under-
estimation of the extent to which gene Sbm can be nodified, including sinula-
tion of imunity.

If imunity, indeed, specifies that the pathogen cannot nultiply in the
host at all or beyond the point of inoculation, then the termimunity is
purely qualitative and precludes systemc host infection. Therefore, the
di fference between resistant and immne plants is the presence or absence
respectively, of the system c infection process. In the case of PSbMW, imune
pea plants would contain no detectable virus beyond the virus inocul ated
tissues. Anything less than imunity becones a quantitative phenonenon,
representing degrees of resistance with correspondingly |lesser or greater
del eterious effect on plant performance.
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Indirect evidence fromearly efforts to breed for PSbMW-inmnity, as
well as direct experinental evidence, suggest the existence of a "threshold
effect” in the identification of PSbMW-immune breeding progenies. That is,
progeni es fromcertain PSbM/-imune parents may appear to be imrmune when
inocul ated with PSbMW once or twi ce, but in fact becone infected after three
or four inoculations. Such pseudo-inmmne plants, then, are able to transmt
PSbMW through their seeds and would therefore have the potential of trans-
mtting virus from inocul ated progenies (screened for inmunity) into succeeding
generations. It is hoped, on the basis of this evidence, that immunity woul d
be the only acceptable breeding objective, an objective warranting precise
vi rus-detecti on nethodol ogy.
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THE SEED PRODUCTI ON OF RECOVBI NANTS | N COVPARI SON W TH THEI R PARENTS

Hartmann, K Institute of Genetics, University of Bonn, Wst Gernany

The reconbi nant R 46C of our collection, honmbzygous for two mnutated
genes (efr/efr, bif-1/bif-1), shows early flowering and ripening and reduced
penetrance of gene bif-1 for dichotonobus stem bifurcation. This reconbi nant
was crossed with several mutants in order to study the influence of the
mut ant genes on seed production.

The main traits of the nmutants used are: mutant 122, narrow | eaflets;
mut ant 423, waxless stipules and pods; nutant 250, stemfasciation, late
ri pening, small seeds; nmutant 107D, stein fasciation, late ripening, snal
seeds.

The resulting reconbinants were conpared with their parental genotypes
and in relation to our initial line 'Dppes gelbe Viktoria" = 100% (Fig. 1).

Al reconbinants are early flowering and ripening; thus gene efr
for earliness is not influenced by the nutant genes tested.

Reconbi nant R 833, honpbzygous for earliness, stembifurcation (from
R 46C) and narrow leaflets (from 122) did not differ nuch from R 46C nor
from 122 with respect to the nunber of seeds per plant. Since the influence
of mutant 122 is to reduce the thousand seed wei ght, the seed wei ght per
plant of R 833 lies between that of R 46C and 122.

Reconbi nant R 837, honobzygous for earliness, stembifurcation, and
wax| essness (frommnutant 423), showed a slight increase in the nunber of
seeds per plant as conpared with the parental genotypes, alnpbst reaching
the value of our initial line. But because of its reduced seed size the
seed wei ght per plant was not much higher than in reconbi nant R 833 but
not as reduced as in nmutant 423.




