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ESTABLISHMENT OF SKELETON WEED SEEDLINGS ON SOME AUSTRALIAN SOILS
In the absence of competition, the environmental factors
determining the success or.failure of initial establishment of
skeleton weed seedlings
1. physical state of the_soil'surface
2'. soil moisture tension
3. levels of exchangeable calcium and available phosphorus
Seeds are shed during the period January to April and seedling

establishment takes place with the first effective rains. In

1964, seedling establishment in the Canberra area took place
between mid -March and mid -May.
Seedlings.are unable to root successfully on .a compacted or

crusted surface (particularly of heavy- textured soils), although
a small proportion may do so if the surface remains moist for
several'weeks. On the other hand, a broken, cloddy surface, such
as that which results from working the ground, is extremely
favourable. In one glasshouse experiment with a red loam of
adequate nutrient status, 12% establishment of 500 seeds was.
obtained on loose soil at both high and low moisture tension,
while 0% and 0.6% were obtained on a compacted surface at high
and low tensions respectively.
Many Australian soils (principally mallee and heath soils and

some podzolics and solodics of dry sclerophyll forest) have been
shown to be too deficient in available P and /or Ca to permit
healthy seedling growth in the .first few months after germination..
Seedlings show signs of mineral deficiency even at the cotyledon
stage associated with weak root development which renders the
seedlings more vulnerable to desiccation. The addition of ortho-
phosphoric acid to P- deficient soils, and of calcium phosphate or
superphosphate to those deficient,. in both P and Ca, eliminates
the deficiency symptoms and permits good seedling growth.
A podzolic, sandy soil, deficient in P, Ca, and N, was allowed

to dry out gradually from field capacity in the glasshouse for
2 weeks following germination; 14% germination and 2% seedling
survival were obtained with the untreated soil in contrast to
26% germination and 23% seedling survival where superphosphate
had been added.

In areas where mallee eucalypts represent the natural plant
cover, skeleton weed is generally absent from roadsides, although
wheat paddocks have dense infestations. On the other hand,
adjacent,, red -brown soils and brown, light- textured soils with a
natural vegetation of Eucalyptus populnea, Callitris spp., etc.,.
are infested with the weed on roadsides and in paddocks alike.
Soil samples were collected from infested mallee paddocks and
nearbybushland, and seedlings were grown on the paired samples
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in the glasshouse. .Seedlings on paddock soils. were generally
greener in colour than those on the uncultivated'soils and showed
a faster rate of root growth. In the same way, seedlings grown
on infested, but uncultiváted, brown and red -brown soils usually
exhibited less P deficiency than those on adjacent, uncultivated
mallee soils where skeleton weed was absént. Howéver, seedlings
on all these soils responded to the addition-of phosphoric acid.
These results help explain the known.distribution of skeleton

weed infestations in south - eastern:Australia.
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FLOWERING IN SKELETON WEED
Six - week -old skeleton weed seedlings were subjected to 0,`2, 4,
and 6 weeks of vernalizing temperatures in the field during July
and August. After vernalization, two groups of plants were left
in the field, one in natural daylength, the other under continuous
light (natural daylength supplemented by tungsten filament globes
to supply 50- 100 -ft candles at the'ground surface). The remaining
plants inthese treatments were transferred to cabinets maintained
above 16 °F and distributed among -9 =,, 12- ,,14 -, -and 16 -hour photo-
period treatments. In another experiment, vernalized and un-
vernalized plants were subjected to a total of 9 hours' light
given:either as 9 hours of daylight or as 8-hours of daylight
plus a 1 -hour dark interruption. from fluorescent tubes about the
middle -of the dark period. Photoperiods generally consisted -of
a basic 9 hours' -of daylight supplemented as- necessary with light
from fluorescent tubes.

Flowering of unvernalized plants was suppressed by the 9 -hour
photoperiod, delayed in.12 hours' light, and accelerated by each
subsequent increase in daylength. Time to budding was reduced
from 208 to 65 days and leaf number from 233 to 71 by increasing
daylength'from 12 to 16 hours. Vernalization induced flowering
in the 9-hour-photoperiod and accelerated-flowering, in all other
light regimes (from 166 days (200 leaves) to 62 days (71 leaves)
in the 14 -hour photoperiod, for example). In the second experi-
ment, vernalized plants given .8 + 1 hours of light produced buds
in 52 days (32 leaves), but at the time of writing, 105 days from
starting, unvernalized plants were still vegetative. Vernalized
and unvernalized plants given 15 hours of uninterrupted darkness
remained vegetative also.

Plants left in the field under continuous light bolted about
6 weeks before those in natural daylight. Both series, however,
flowered together. Average temperatures prior to bolting in both


