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THE SEED PROTEI N PRODUCTI ON OF HI GH YI ELDI NG PI SUM GENCTYPES
Gottschal k, W Institute of Genetics, University of Bonn, Wst Gernmany

Three groups of high-yielding mutants and reconbi nants of our Pisum
collection were investigated with regard to seed production, seed size

and protein content of the seed flour. Fromthese data, the seed protein
production per plant was conputed and conpared with the control value of

the variety 'D ppes gelbe Viktoria" which was used for our radiation-genetic
experinents (Fig. 1).

The first group contained nmutants and reconbinants showi ng apical stem
fasciation which results in a strong increase of the nunber of flowers and
pods per plant. Therefore, the nunber of seeds per plant is essentially
hi gher than the control value of the nother variety. The various genotypes
were tested in different years, sone of themover a period of 7 to 13 genera-
tions with 4-6 replications per year. The nean nunber of seeds per plant
for each generation is given in the upper half of the figure. Unfortunately,
nost of these genotypes contain the nutant gene sg responsible for reduced
seed size derived fromthe fasciated nmutant 489C. Their high seed production
did not lead to an equally high production of seed proteins. On the con-
trary, the 1978 values of 5 genotypes of this group were only roughly equal
to or even lower than the control value of the initial line. The seed
production of reconbinant R 668A, for instance, varied between 172 and 227%
of the control values considering 7 generations. In 1978, the protein
content of its seed flour was simlar to that of the initial line, but the
seed size was essentially smaller (thousand seed weight of the nother variety
283.4 g of R 668A 147.9 g ). This reduced the seed protein production
per plant to about 94% of Dippes gelbe Viktoria. Reconbinant R 849 and
nmut ant 1206E, on the other hand, had a |ower seed production than R 668A,
but their seed size was only insignificantly reduced. The protein production
per plant of these two genotypes was about 60% hi gher than that of the nother
variety.

The genotypes of the second group exhibited a di chotonmous stem bifur-
cation in the upper part of the shoot (gene bif-1). Reconbinant R 177 also
contained gene sg for snmall seeds and therefore showed no increased protein
production in spite of its high seed production. The increased protein
production of the genetically very conplicated reconbinant R 20D, on the
other hand, is again the result of the combination of a very high nunber
of seeds per plant and nearly nornmal seed size. The protein content of
the seed neal was about equal to the control; the protein production per
pl ant, however, was 80% hi gher in 1978

The three genotypes of the last group have a nornmal shoot structure.
Reconbi nant R 933 is of particular interest. It originated from the cross
of mutant 3137 (late, tall, very high seed production, but snall seeds)

X 1001 (increased seed size). The seed production of this reconbinant type
was found to be very high-; the seed size was nearly normal. In 1978, the
protein content of the seed flour was slightly increased. The favorable
conbi nation of these properties led to an extraordinarily high protein
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production per plant, exceeding the control value by about 140%

Most of the genotypes with inproved protein production are not suited
for field cultivation because of their tallness. The reconbinants R 224
and RM 1010, however, are not inferior to their nother variety with regard
to plant height and flowering time. |In 1978, their protein production was
20-30'6 higher than that of the initial line. The protein quality, i.e.
amno acid conposition, was not influenced by the nmutant genes. These
reconmbi nants will be tested nore intensively in the future.

9% stem fosciated bifurcated normal
220 4
y 210 4 8
= 200 4 — - - - - - _— 4
2 190 %
c
¢ ™
g 170 4
o
£ 160 4
€ 150 4
& 104 k
a ©
-1 B8 w
a 120 1 2 .
g !
& 10
$ $
o 104—e o I _
C
90 4
6.00 4
5.60 4
r
‘),
.
S 4.80 4
Q
gi LALO 4
c 4,00 4 r
5 i Wae
S 3604
©
g 324
;: 2804 r
g 240 4— - . o] — —
200
gl [T
i
geno Lr a3 3 o a mgg
types g”mag%§gg§ gg&g g *
> x o« % ¥y @ o & x & [+ 4 [+ 4
Fig. 1. Upper part: Seed production of 16 pea mutants and reconbinants
as related to that of the mother variety D ppes gelbe Viktoria
in successive generations. Each dot represents the nmean val ue
for the character number of seeds per plant for one generation.
Lower part: Mean values for the protein production per plant of

the sane genotypes deternmined in 1978.



