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Abstract   Skeleton Weed is one of the most signifi-
cant weed problems in temperate cropping areas, par-
ticularly in lighter soils throughout southern NSW,
Victoria and SA. In some regions the weed problem
has developed to the extent where normal cropping
phases have become impossible. A series of trials con-
ducted over the past four years in the Mallee region of
SA has found that it is possible to reduce heavy infes-
tations of Skeleton Weed during the course of a crop-
ping rotation to extremely low levels. Experiments have
shown that strategic applications of clopyralid and
picloram during the cropping season will significantly
reduce numbers to a point of almost full control. The
use of rotation of crop spp. is essential, along with
variation of the timing of the applications, herbicide
mixtures and supported by control of the flowering
summer populations.

INTRODUCTION

Skeleton Weed (Chondrilla juncea L.) has been a
chronic problem in temperate Australian grain grow-
ing areas since its identification in southern NSW
around 1917 (Parsons and Cuthbertson, 1992). Its abil-
ity to spread via a number of vectors (machinery, wind,
water seed contamination, stock etc.) and its deep
rooted perennial habit make it very difficult to control
once it is entrenched in paddock situations.

One of its more favoured habitats are the deep sands
of the Victorian and South Australian Mallee regions.

In these areas it can put down roots to an extremely
deep level (>3-5 m) and withstand any attempts to con-
trol it by use of herbicide, cultivation or the environ-
mental pressures of drought and competition from other
plant spp. One of the main reasons it does become a
chronic problem in these locations is because it is rela-
tively unproductive land and the level of inputs ap-
plied for crop production are quite low in comparison
to other grain growing regions. The common crop ro-
tation in these areas is one year cropping, followed by
six to seven years of grazing. The use of broadleaf crops
such as pulses is generally regarded as being impossi-
ble to produce an economically viable crop and so is
generally not attempted.

MATERIALS AND METHODS

A paddock was located in the SA Mallee which con-
tained a large population of established Skeleton Weed
plants and was under a cropping regime as described
in the introduction. The soil type is mainly deep drifted
sand, is water repellent, can be up to 6-8 m in depth
and is neutral to alkaline in pH.

In this paddock four different rotations were established
with a sequence of crops which could be employed to
either compete with Skeleton Weed or were able to
tolerate the herbicides which could be used to control
the Skeleton Weed plants. The four rotations are:
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Table 1. List of crop rotations employed for control of Skeleton Weed.

Rotation 1 Rotation 2 Rotation 3 Rotation 4

Wheat Wheat Wheat Wheat

Barley Lupins Pasture Canola

Lupins Wheat Barley Lupins

Pasture
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Each of these blocks were split into either a three or
four year cropping phase (Table l), and in each crop
there were four treatments (untreated, summer spray,
in-crop spray, in-crop spray and summer spray), with
four replications in a randomised split plot design. The
size of each individual crop block is approximately
0.5 ha., with 16 plots in each block, each plot being
5m wide by 60m long. The pasture phase normally
consisted of sown Veldt Grass. Each year these crops
were rotated onto the next block as would be expected
in a normal cropping enterprise.

The herbicides used for the winter treatment were
picloram plus MCPA in the cereals, clopyralid in the
canola, diflufenican in the lupins and 2,4-D amine in
the pasture. The summer herbicide treatments were
picloram plus 2,4-D or a mixture of glyphosate and
2,4-D ester, depending on what cropping phase was to
follow.

There were also a number of other experiments con-
ducted as small plot trials which looked at such issues
as timing of herbicide application in relation to growth
stages of the weed and the use of enhanced nutrition
to provide more competitive crops. There were also
other small plot experiments that addressed such is-
sues as using various crop row spacing and seeding
rates to provide a more competitive crop canopy against
the Skeleton Weed, the use of various herbicides and
herbicide mixtures and the use of adjuvants to enhance
herbicide control, There were also some use of new
types of herbicide applicators in an effort to introduce
more lethal doses of herbicide to the Skeleton Weed
plants.

RESULTS AND DISCUSSION

In the case of the four cropping rotations, the only one
that proved to have any ability to reduce the numbers
of Skeleton Weed plants was the one which contained
canola (Rotation 4). In one 18 month period, a sum-
mer treatment of 2.0 L of picloram and 2,4-D (as
Tordon 75D) and a winter treatment of clopyralid of
0.3 L/ha (as Lontrel) in canola and 1.0 L/ha picloram
plus MCPA (as Tordon 242) in cereal, managed to re-
duce numbers from 54 plants/sq.m to 0.6 plants/sq.m.

 The other rotations which were a combination of ce-
reals and pulses and cereals and pasture (Rotations
1,2,and3) were unable to exert any level of control of
Skeleton Weed numbers that could match this. In the
majority of cases in the rotations which contained no
canola, even the best treatments of in-crop plus a sum-
mer treatment was generally only enough to diminish
the bulk of the plants temporarily without bringing the
numbers down. This was especially so for those Skel-
eton Weed plants which had been established for up to
3-5 years. Where a summer treatment was not applied
the numbers of Skeleton Weed plants were relatively
unaffected.

The yields however, do not tend to vary that much be-
tween the treated and the untreated over the years that
the project has been running. The trends noted in table
2 have been quite consistent between years, as well as
between crop species.

Why there has been no response in yield to the re-
moval of Skeleton Weed plants is a question of much
interest. In fact, in some seasons (1998) the presence

Table 2. Yield of canola after various treatments for Skeleton Weed.

Treatments Rate Yield
(g a.i./ha) (t/ha)

Untreated - - 0.74

Summer treatment Glyphosate plus 2,4-D ester 450 plus 240 0.48

In crop treatment Clopyralid 150 0.51

Summer treatment plus Glyphosate plus 2,4-D ester 450 plus 240
in-crop treatment plus Lontrel plus 150 0.67
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of heavy populations of Skeleton Weed actually in-
creased yields. The reason for this response is possi-
bly due to a complex of factors.

The first possible reason is that there are a number of
things which affect the yields of crops in this region
that are unrelated to the weed pressure. These include
such problems as infertile soils, water repellent sand
(which inhibits crop establishment), damage to crop
plants from wind-blown sand and a prevalence of root
disease. It also is a region which is regularly affected
by late frosts.

For some of these various problems it is actually  pref-
erable to have a Skeleton Weed population  present as
it can protect the crop from such things  as sand drift
and injury from wind blown sand  particles. There-
fore, if the Skeleton Weed is to be  removed then it
may have to be replaced by  something else which can
exert the same benefits such as trash retention or sow-
ing cover crops with other susceptible crop spp. such
as canola and lupins.

It was noted in 1998 that the presence of Skeleton Weed
rosettes in the canola prevented injury from wind-
blown sand.

The other main reason could be that because Skeleton
Weed has limited winter activity, the crop has con-
ducted much of its growth before the Skeleton Weed

starts competing for moisture and nutrients in mid to
late spring. This theory has yet to be tested in experi-
ments though.

While the yields were relatively unaffected by the re-
moval of Skeleton Weed the herbicide treatments ap-
plied through a series of rotations showed that num-
bers could be brought down quite effectively (Table
3).

The response generated in Table 3 though was only
achieved after an unrelenting pressure was applied to
the weed and where lupins were the last phase in the
rotation, Where lupins were used earlier in the rota-
tion, the fall in the numbers was not quite so dramatic.
This is due to the fact that Skeleton Weed is relatively
unaffected by diflufenican, picloram cannot be used
prior to the lupin phase, and the weed also tends to
respond positively to the environment provided by the
presence of lupins and other pulse spp.

Some of the small plot trials used to refine the control
strategies did provide some quite positive results. De-
termining the optimum time of application of herbi-
cide to Skeleton Weed showed a response when the
herbicide was applied close to stem extension time
(Table 4).

Table 3. Skeleton Weed numbers after three years rotation and herbicide treatment.

Treatments Skeleton Weed
Rosettes/sq. m

Untreated Wheat/canola/lupins 28.4

Summer treatment “ 22.1

In crop treatment “ 16.3

Summer treatment plus “
in-crop treatment 2.7

Table 4. Control of Skeleton Weed after application of herbicide at various stages of stem extension.

Treatment Rate Application stage Skeleton Weed
(g a.i./ha) plants/sq. m

Untreated 150 26.1

Clopyralid 150 Aerial stem extension 5.7

Clopyralid 150 Aerial stem extension- + 5 days 7.8

Clopyralid 150 Aerial stem extension -+ 10 days 6.0

Clopyralid 150 Aerial stem extension -+ 15 days 12.3

Clopyralid 150 Aerial stem extension -+ 20 days 10.3
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The level of control for the first five to ten days from
stem extension were almost twice as good as that out-
side those few days. This means that by choosing the
best time to apply the herbicides means that the maxi-
mum response can be gained from their use. In many
farming situations it is the application of herbicides
when the plant is under stress from cold or dry condi-
tions that serve not only to have a poor effect on con-
trol but can also toughen up the plant ahead of future
herbicide treatments.

The use of adjuvants can also improve the level of
control, with the use of an oil such as DC-Trate gener-
ating a 35% increase in control over the herbicide ap-
plied only with a non-ionic surfactant. It is however,
the cumulation of treatments which has by far the great-
est effect on the plant numbers. This means growing a
sequence of crops in rotation which is not only eco-
nomically viable but can also allow for repeated appli-
cations of herbicides which have the greatest effect on
Skeleton Weed. It is a strategy which relies on wear-
ing down the weed reserves rather than a single meas-
ure in a single season.

The significance of canola in this rotation is most im-
portant as it provides the break crop effect while al-
lowing the use of a herbicide (clopyralid) which is most
effective against the Skeleton Weed. It also tends to be
a valuable crop which allows the use of a relatively

expensive herbicide such as clopyralid in areas which
do not usually such costly inputs.

The rotation which has been put forward as one which
can exert maximum pressure on Skeleton Weed num-
bers is as follows: canola - wheat - malting barley -
canola - wheat - triticale. This theoretically would be
sustainable only on a first time basis but once effec-
tive control of the weed was achieved would need to
be changed to a traditional rotation which could in-
clude other break crops such as pulses. It is logical to
suggest though that where most success has been
gained from a prolonged pressure on the weed, an even
longer systematic approach should exhaust even the
most intransigent Skeleton Weed plants.
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