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PENETRANCE AND SEED PRODUCTION I N PI SUM
Gottschal k, W and A. Abou-Sal ha
Institute of Genetics, University of Bonn

Federal Republic of Germany

Two polymeric genes of Pisum bif-1 and bif-2, are responsible for

altering the monopodi al shoot into a dichotonous shoot. The agrononic
val ue of these genotypes is reduced by the unstable penetrance of the
genes invol ved. In spite of this disadvantage, nutant 1201A, hompzygous

for bif-1, showed higher productivity than its nmother variety in most of
the 22 generations tested so far (Fig. 1, lefthand part). Mut ant  157A,
homozygous for bif-2, was found to be not as productive as 1201A con-

sidering the mean values of 12 generations. Recombi nant R 837 is
homozygous for gene bif-1, gene efr for earliness and a gene for
wax| essness. The seed production of this genotype was relatively |ow.
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Fig. 1. Rel ati onship between seed production of bifurcated Pisum

genotypes and the penetrance of the bif-gene. Left: The yield
of nmutants 157A, 1201A and of recombinant R 837 in different

generations. Each dot is the nmean value for one generation.
Ri ght : The yield of the sane genotypes in the last 4 gener-
ations in relation to the penetrance of the bif-genes. Solid
circles: Bi furcated plants. Open circles: Entire strains with

bi furcated and non-bifurcated plants.
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Fig. 2

Seed production of the bifurcated

mut ant 37B and the bifurcated re-
conmbi nants R 20D, R 20E, R 177,

RM 1010 with stablized penetrance
of gene bif-1. Ri ght: Recombi nant
R 836 with extrenely |ow penetrance
of bif-1. Each dot represents the
mean value for the trait "nunber

of seeds per plant" for one genera-
tion as related to the control

val ue of the mother variety

DVG = 100%
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The penetrance of the two bif-
genes varies from year to year
depending on the <climatic
conditions. In the three
genotypes mentioned, a certain
correlation between penetrance and
seed production was observed, the
productivity of the strains
decreasing with decreasing
penetrance (Fig. 1, righthand
part). This, however, did not
hold true for nutant 37B contain-
ing a multiple allele of bif-1.
This allele shows full penetrance,
but the seed production of the
mut ant was | ower than that of
mut ant  1201A (bif-1/bif-1, reduced
penetrance) over 5 generations
(Fig. 2). Mut ant 37B evidently
has another mutant gene which
Influences yield negatively but
which has no morphologically
di scernible effect.

We have used some bifurcated
genotypes for crosses with other
lines of our collection In order
to conmbine bif-1 with other nutant
genes. Surprisingly, quite a
number of different genes were
found to influence the penetrance
of bif-1 positively or negatively.
Sone exanples are given in Fig. 2.
Recombi nant R 177 is homozygous
for bif-1 and sg (small seeds,
deriving from the fasciated nutant
489C), the latter gene having a
stabilizing effect on bif-1. As a
consequence, the number of seeds
per plant is higher than In 1201A,
but the seed size is reduced.
Therefore, R 177 was crossed with
mut ant 1000 (having |arger seeds)
giving rise to recombinant RM 1010
homozygous for bif-1 and a gene

for almst normal seed size. All
the plants of this genotype were
bi furcated. Thus, not only gene

8g of nmutant 489C but also a gene
of mutant 1000 had a stabilizing
effect on the penetrance of bif-1
whi ch, however, did not result in
the increased seed production
expect ed.
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Recombi nant R 20D is homozygous for bif-1, efr and a gene for |I|ong

i nt ernodes. The plants are tall and repeatedly bifurcated. They begin
flowering very early due to the presence of efr but seed ripening is
consi derably del ayed. The high yield of this genotype is mainly due to
the conpletely stabilized penetrance of bif-1 in this combination.

Plants of recombinant R 20E |ikewise were early and repeatedly bifur-
cated, with full penetrance of bif-1, but their internodes were strongly
shortened. This may be the main reason for their relatively |low seed
producti on.

The opposite effect was noted in reconmbinant R 836, homozygous for
bif-1 and a gene for waxl essness. In this combination, the penetrance
of gene bif-1 was very low, denonstrating thereby a negative influence
of the gene for waxlessness on the penetrance of bif-1.
Correspondingly, the seed yield of this genotype was |ower than that of
mut ant  1201A and of the initial Iine. Some mutant genes, which suppress
the action of bif-1 conpletely or reduce its penetrance markedly, are
under study.

SDS- ELECTROPHORETI C | NVESTI GATI ON ON  SEED ALBUMI NS I N PI SUM

Gillo, S. and R Rao Plant Breeding Institute
University of Naples, Portici, Italy

The e | ectrophoretic anal yses of seed albunmins in P isumare of

interest in taxonom c identification (1). In this genus, however,
scanty data are available on variation of albumin subunit nolecular
wei ght s.

The seed albumins of three taxa were investigated by SDS-
el ectrophoresis; six lines of P. abyssinicum seven of P. ful vum
obtained from John Innes Institute, and one of P. sativum (cultivar
"Proteo’) were analyzed.

Al bum n extracts were obtained from cotyl edons of mature seeds (2)
and .subnitted to SDS-polyacrilam de gel electrophoresis on slab gels
with 15% running and 4% staking, according to Laenmm i (3).

Two maj or bands, ranging in the 28 Kd and 18 Kd zones, were al ways

present (Fig. la and |b). Slight differences were found among P. abys-
sinicum lines, mainly regarding bands falling in the 18 Kd zone. Lar ger
di fferences were found among P. fulvum lines, particularly for the bands

ng in the 15-20 Kd area; line JI 1010 (Fig. |b) showed a specific

pattern characterized by the presence of an additional band of mol ecul ar
wei ght around 23 Kd. The P. sativumpatterns were |l ess different from
the P. abyssinicumthan from the P. fulvum profiles.
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