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PHYSIOLOGICAL COMPARISONS BETWEEN THE PENTAPLOID AND TETTAPLOID
VARIETIES OF. OXALIS PES- CAPRAE
In Australia, the most widespread variety of the South African
species, Oxalis.pes- caprae, is pentaploid (5x = 35). Other
varieties which occur in limited areas throughout Australia,
especially in Western Aústralia, are tetraploid (4x = 28). In

South Africa, the tetraploid varieties are abundant, but the
pentaploid variety is quite uncommon.

It was of interest to compare the life cycle, bulb - producing .
capacity, and oxalic acid production in the pentaploid and
tetraploid varieties. In an experiment in 1963, both forms
were grown in potting soil under good moisture conditions. In

the following account of the results, the information about the
tetraploids has been derived from the means of a range of
varieties.
There was very little, if any, difference in the total dry -

weight curves of the pentaploid and tetraploids. The pentaploid

flowered earlier than the tetraploids but reached its flowering
peak at about the same time. Bulb production began much earlier

in the tetraploids. The relation between bulb formation and
flowering differed in the two forms. At the peak of flowering
in the pentaploid, each plant produced 10.5 grams dry weight of
tops and 0.8 gram bulbs; the tetraploids 9.5 grams tops and
4.8 grams bulbs. The roots of the tetraploids reached their
peak earlier than those of the pentaploid. The tetraploids
produced a greater weight of bulbs (19.4 grams) at the end of
the growing period than the pentaploid (10.3 grams).

It is not surprising that the pentaploid was the favoured
ornamental variety last century for, not only did it flower
earlier than the tetraploids, but also the proportion of dry
weight of flowers to dry weight of tops, at peak flowering, was
higher (55% compared with 45 %). The pentaploid produced fewer,
larger leaves than the tetraploids.
There was no apparent difference in total production of oxalate

in the leaflets of both forms, but the pentaploid produced more
oxalate in the leaflets than the tetraploids.

In another experiment in 1964, both forms were grown under a
wide range of moisture conditions. At all moisture levels the
tetraploids produced a greater weight of bulbs than the
pentaploid.
It has been tempting to suggest that, since the pentaploid

variety has become so much more widespread in Australia than the
tetraploid varieties, it is better adapted to the Australian=
environment than the tetraploids. Evidence from the above
experiments, however, although not conclusive especially in
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view of soil limitations and the absence of competing plants in
the experiments would seem to imply that the tetraploids háve
an even greater potential than the pentaploid. It seems likely
that'the present distribution of the two forms in- Australia has
been largely determined by historical factors, the pentaploid
being the common (or only) horticultural variety.available, thus
allowing for its introduction to gardens acting as foci of in-
festations over a large part of southern Australia. The greater
importance of tetraploids in Western-Australia can be explained
by independent direct importation, both intentional (for orna-
mental purposes) and accidental (with vines). from South Africa.
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SEED DORMANCY IN SAFFRON THISTLE
Saffron thistle (Carthamus lanatus L.), and -other annual weeds
which survive from year to year as seed, normally have an
effective seed dormancy mechanism which ensures- a scattering of
germination in time and allows for long -term persistence. Thë
germination pattern of saffron thistle seed was 'investigated in
the northern cereal and sheep districts of Western Australia,
and the results are summarized briefly.

A series of 1 square foot soil samples were taken from a number
of long - established infestations; these showed that the ratio of
dormant seeds in the soil to growing plants was approximately 3:1:
Where the samples were taken in midwinter, the mean .plant density
was 15 per square foot. In paddocks which had been regularly
cropped, over half the dormant seeds were found at depths of 2
inches or lower.

The scattering of germination in time from any one seed crop,
and the effect of burial at depth in the soil, was investigated
in an experiment on a red -brown loam at the Chapman Research
Station. Seed was buried at various depths down to 6 inches and
plant counts were made each year:. The design of the trial was a
Latin square with 6 treatments, 1,000 seeds in each plot.

. Seed .

planted on the soil surface.gave 20% germination in the first
year, a further 37 % -in the second year, a further 5% in the third
year, and less. than 1% in the.fourth year. Burial at a depth of
1- inch:.reduced the- Overall emergence by some 50 %, while there was
no,einergeñce.fröm depths-below.2 inches.
As the trial is planned:to continue for .5 years, no attempt has

been- made -to extract and test f.òr viability the seed planted at
depths below 2 inches.,- ,However, tests carried out on buried seed
from infested paddocks have shown.thàt viability is retained after


