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A GENE FOR FLOWER DOUBLI NG I N PI SUM

Gottschalk, W Institute for Genetics
Uni versity of Bonn, Federal Republic of Germany

The flowers of the X-ray induced recessive nutant 175 of our

collection are doubl ed. Doubling is due both to an increase in the
nunber of petals in the corolla and to the formation of petal-1like
organs in the stam nate whorl. The later the flowers are fornmed the
higher is their degree of doubling. Most of the stamens have petal-Ilike
appendi ces of varying size and shape. Someti mes these organs carry a
rudi nentary anther with predominantly sterile pollen grains. The ovary

is mostly open; style and stigma are present but ovul es are absent.
Thus, the nmutant is both male and female sterile.

The gene causes an additional anomaly: from many growi ng points,

i nflorescence-1ike organs develop instead of single flowers (Fig. 1).
Differentiation begins normally in the basal region of these grow ng
points, formng a normal calyx, a doubled corolla, and a corolla-Ilike
stam nate whorl. The pistil, however, shows a stronger reduction as
conpared to the same organ in the single flowers of the mutant. It is
completely open and has a petal-like shape; only a narrow centrally |o-
cated sector consists of carpel tissue. In this way, the basic flower
of such an "inflorescence" is fornmed. A second t lower is produced from
the sane growing point sitting on a short stalk, but there is no calyx
and no pistil in most of these apical flowers and the nunmber of petals
and petal-like stamens is reduced.

More rarely even three—flowered inflorescences are produced from
such growi ng points. Their mddle flower is strongly reduced, con-
sisting nostly of a single petal only. Cal yx, stam nate, and pistillate
cycles are | acking. Also the apical flower is reduced but not to such a
hi gh degree. There is no calyx and the stam nate and pistillate cycles
are nostly absent. The whol e flower consists exclusively of petals the
nunmber of which is sonewhat higher than In nornal pea flowers. In a few
cases, even five strongly reduced flowers were different Lated from a
singl e growi ng point. The uppernost two or three flowers of these "in-
florescences" were small, consisting only of a large nunber of scale
like leaflets without any specific characteristics.

The differentiation of the growing points of this mutant is a very
|l abile process resulting in flowers or even inflorescence-like organs
which differ from each other in many details even within the sane plant.
This lability is interpreted as variable expressivity of the nutant

gene. In all those cases in which inflorescences are produced, distinct
regions of the growing points remain neristematic whereas other regions
undergo sonme degree of differentiation. Later these meristematic zones

produce somatic tissues in the formof small stalks. Finally, their
apical regions differentiate into flowers. As a consequence of this
"fractionated differentiation", not the usual single flowers but reduced
i nfl orescences arise from the respective growi ng points.
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Fig. 1. Fl owers of mutant 175

Left: Inflorescence with two flowers derived from

a single growi ng point. The calyx of the | ower
flower was removed; the second flower, sitting
on a short stalk, comes from the central region
of that calyx.

Ri ght: Inflorescence with three flowers derived

froma single growi ng point. Most of the | ower
flower was removed. The mi ddl e fl ower consists
only of a single petal opposite to the | eaf-

l'i ke carpel of the |lowest flower. Bet ween these
two organs, the stalk is discernible carrying

t heapical flower inside the petal of the middle
flower.

| NFLUENCE OF TEMPERATURE ON THE FLOWERI NG BEHAVI OR OF FASCI ATED AND
Bl FURCATED PI SUM GENOTYPES

Gottschal k, W Institute of Genetics
University of Bonn, Federal Republic of Germany

The flowering behavior of four nmutants with di chotomus stem bifur-
cation, four bifurcated reconbinants, three fasciated mutants, and a
fasciated reconmbinant was studied in the phytotron under the follow ng
temperature conditions:

12.5C constant (experiment 1)
12.5C night, 25.5C day (experinent 3)
23.5C constant (experinment 2)

The plants were grown under 18 hr I'i ght and 6 hr darkness in all
three experi ments. Number of days from sowing to the beginning of
flowering was determned in ten plants per genotype. The nmean val ues

and the variability observed are given in Fig. 1 together with the
val ues of the nother variety 'Dippes Gel be Viktoria' (DGV) .

The bifurcated nutants 239CH and L201A are honozygous for gene
bif-1; pnutant 157A is hompzygous for bif-2 which is polynmeric to bif-1.
Both these genes show reduced penetrance. The mutant gene of 37B is
allelic to bif-1 but it shows full penetrance. The bifurcated re-
conbi nant s, considered in the lefthand part of the figure, contain bif-1
together with genes for waxl essness, different internode |engths and/or
di fferent seed sizes. As expected, all these genotypes flowered con-
conci derably later under constant Ilow tenmperature than under high tenpera-
ture. The differences between experiment 2 and 3, however, were very
smal | . In experiment 3, the high tenperature was only given over a
period of 6 hr per day, i.e. between 10:00 a.m and 4:00 p.m From 6: 00
to 10:00 a.m the tenperature gradually rose from 12.5 to 25.5C and from
4:00 to 9:00 p.m it fell from 25.5 to 12.5C. This relatively short
duration of the high tenperature had a very positive effect on the
flowering behavior of the bifurcated genotypes tested. Thus, the period
of low tenperature had relatively little effect on the rate of devel op-
ment , provided that the plants were exposed to high tenperature during
dayti me. DGV pl ants behaved simlarly. Pl ants of mutant 1201, however,
showed a certain degree of earliness in experiment 2 which was not ob-
served in experinment 3.
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