
NO.41 E/:PERINLENTS Iii? THE CONTROL. OF SIELETON WEED

(CHONDRILLA JUFCEA L.) IN THE MALLEE DISTRICT OF VICTORIA

by

J. Mee:. McCann*

SUMII"tARY

'Experiments on loamy: sands and sandy Soils'in:the
Mallee District of Victória have shown that nitrogen is an
important factor limiting crop yields on areas heavily
infested with skeleton weed. Best control of the weed and
highest wheat yieldshave been obtained when súlphate of
ammonia is applied to the crap in.July followed by spraying
with 2,4 -D ester rt lb. per-acre when the weed commences
upright growth: The problem of controlling the weed on'.
sandy soils due-to more extensive lateral root growth is
discussed. Theability of barrel medic to grow in'assoc-
iation with skeleton weed on sandy soils has been demon -
strated.

In the two years it has been tested, spraying the
weed on fallow up to 50 days before sowing was ineffective
in increasing crop yields on light Mallee soils. In one
of these years, fallow sprays of MCPA and 2,4 -D ester ad-
versely affected the growth of wheat sown up to 50 days
later.

Spraying in volunteer pasture in two successive
years with 2,4 -D ester 1 lb. per acre reduced the infestat-
ion of skeleton weed.

"Borascu" and "Polyborchlorate" at rates of 10
and 6 pounds, respectively, per 100 square feet eradicated
skeleton weed from sandy soil.

1. INTRODUCTION

Since its recognition in the Victorian Mallee in
1946 skeleton weed has become widely distributed in the
district, mainly on the lighter soils.

*Department of Agriculture, Melbourne, Victoria.
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Moore and Greenham (1950) showed that skeleton
weed is susceptible to growth regulator herbicides. Tindale
(1954) showed that a spray of.2,4 -D amine lb. per acre
applied just prior to the shooting of the . stem was the best
control treatment. Tindale (1954) repórted that many
attempts at Wagga to suppress the weed and increase yields
by spraying on the fallow met with failure. On the other
hand in one season (1955) Myers and Lipsett (1958) showed
that a fallow spraying of the weed 54 days before an oat
crop was sown increased the yield by 117 per cent. Later
reports (CòS.I.R.O. 1957 and 1958) indicated that while
tallow sprays increased yields of wheat in 1956 they were
ineffective in 1957 due to the dry conditions.

The experiments described in this paper were
carried out on light Mallee soils in the Walpeup district,
where the average annual rainfall is 13 inches.* The
experimental design in most cases was a randomized block
with 4 replicates. The experiments were planned to inves-
tigate the possibility of controlling skeleton weed in the
Mallee and of growing wheat on infested land.

2. THE EFFECT OF GROWTH REGULATOR HERBICIDES AND NITROGEN-
OUS FERTILIZER ON THE POPIJLA ION OF SKELETON WEED AND
THE YIELD OF WHEAT

Experiments were conducted rn a loamy sand in
1953 and 1954 and on a sandy soil in 1955. The loamy sand
site was fallowe.d in 1952 and sown to wheat and barrel medic
in June 1953. Ten treatments and two controls (see table
1) were compared. The "normal" spraying was applied in
7 gallons per acre of water when the most advanced rosettes
commenced to send up a stem.

The population of skeleton weed was counted at
spraying time. After harvest the area was grazed until the
late autumn 1954 when it was cultivated and sown to wheat
in June. The weed populations were counted and treatments
applied in 1953 were repeated on the same plots. After
harvest in 1954 the area was grazed until July 1955, then
closed to stock until September when the populations were
counted.

The 1955 experiment on a sandy soil was commenced

* Monthly rainfall at Walpeup for the period of these
experiments is shown in the appendix.
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to obtain further information ibn the effect of. sulphate of
ammonia and.the volume of spray application The -main
plots were'. for_ spray 'volume ( 6 , 163 40 and 100 gällons pèr
-acre), with sub -plot treätments'ofammonium sulphate (0,
60 and 120 lb. per- acre). Weed populations were counted
and ammonium sulphate applied- in July, and spraying took
place at the "normal" time. The weed populations were
counted again in July 1956.

Results and Discussion

The results of these experiments are given in
tables h, 2. and 3.

Skeleton weed has been shown to be a competitor
with wheat for nitrogen (Greenham 1943) and, -as the lighter
IyIallee soils are highly. deficient in nitrogen (McCann 1956) ,

it was.00nsidered that the use of.ammonium sulphate might
materially increase yields on skeleton weed infested areas.
A comparison of wheat yields'of sprayed plots with and
without ammonium sulphate (tables '1 and 3) shows that it
produced a very significant increase in yield in each of the
years 1953 to 1955 Similar -large responses were obtained
in 1956 on a poor sandy. soil. Application'of the fertil-
izer in July gave a significantly higher yield than applicat-
ion at seeding in May.

In addition to its effect' on -wheat yields, it is
considered that the nitrogenous fertilizer increased.: the
efficiency of the herbicide by stimulating the synthesis
and translocation of carbohydrates and hence the herbicide
from the leaves to the roots. The fertilizer may also
have increased the quantity of herbicide retained by each
rosette by increasing its leaf area.

On loamy sand all treatments. significantly reduced
the population of skeleton weed. 2,4 -D ester 4 lb. at 14
gallons per acre and.the ammonium sulphate plus 'normal'
spray treatment reduced. the populations -by 80 and 90 per
cent., reopectively, while the population of the untreated
plots increased by 65 per cent. These two..treatments were
significantly more effective than all other treatments, but,
when the yields of wheat are considered too, the 2,4 -D ester
in addition to the nitrogenous fertilizer was clearly the
most effective treatment.
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Table 1

The Effect of Growth Regulator Herbicides.Applied in .1953

and 1954 on the Population of Skeleton Weed and the Yield
of Wheat on Loamy Sand

Treatment
TIEZE7

Untreated
2,4 -D ester

et 11

it 91

41 It

11 11

9t 11

sulph. 12
2,4 -D ester

It tP

amine
MCPA sodium

4
4 early
4 late

14 gal. /ac
amm

8 (July)
1
2

4
salt 4

Skeleton Weed Poulátion. Wheat Yield
rin er s . link -TEE :=7

_ 195 1955 195.3 1954,

obs. obs. N21. obs. 22.1. adiusted

2.9
2.6
2.0 ,

2.3
4.9
4.6

4.1

3.0
2.4
2.1
3.9

Control v. remainder

Between remainder

P

P¿0.05
P <0.01

3.5 3.6 4.8 5.0 8.5 3.5
1.9 2.2 1.3 1.6 10.3 14.2
1.3 2.1 .

0.7 1.4 7.8 14.1
1.9 .2.6 1.3 1.8 9.4 10.7

4.0 2.6 3.5. 2.4 13.7 12.0

2.4 1.3 1.0 0.1 10.2 15.0

1.3 0.5 0.5 0.0, 17.2 27.8

1.4 1.5 1.0 1.1 6.4 14.9
1.1 1.6 1.0 .1,4 6.0 13.9
1e4 2,2 1.4 2.0 10.5 11.0

2.5 1.9 3.2 207 9.5 8.8

0.9 1.1 3.7 4.3
1.2 1.4 5.0 5.8

1.0 1.2 4.3 52
1.4 1.6 4.9 72

obs.
adj.

early'

Observed population
Adjusted populátion, ór adjusted yield of wheat.

Adjustments by covariance, based on weed counts
before spraying in 1953.

spray - 6 weeks and 3 weeks: before 'normal'
1953 and 1954, respectively.,

° late' spray-- 3 weeks after 'normal' , both years.
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Table 2

Effect of Volume of Spray on Population of Skeleton
Weed. and Hay Yield on Sandy Soil

Treatmenter acre

:Poeulatión
ofSkeletón '`'I-Igy Yield

V!reed pér .% (11lheat 1
. sg e linl Increase cwt,!--1955 1956

2,4D ester lb. 6 gals. 5ò9 .,7,8. 33. 7e8..
16 " 4,7 6.1 3? ; 7,8
40 It 5,1 7,2 .42 7.9

100 it 5,2 6,o .17 8.0
Unsprayed 5.8 11.0 90 8,0

L.S éD, P<- 0.05 1.9

Table,

Effect of Ammonium Sulphate on Population of Skeleton
Weed and Hay Yield on Sandy Soil

Ammonium Sulphate

Mean Percentane.Increase in E /yield
Popu1at on_er scjuare link Wheat

from 19 to 195 cwt, ac,
Sprayed Uns-P rayed

0 lb., per acre 41 81 4.2
b0 ,p 30 99 7.9

120 9f 91 11.5

L.S.D., P <0.05 N.S.
P<Ò.01 N.S.

N.S.
NOS. 2,6

* Owing to severerust infection grain yields could not be
obtained.
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While the weed population was' significantly lower
for all spray. treatments on 'Sandy .soil the amount of weedon'
all the plots increased' between 19,55 and 1956. This is in
marked contrast to the large reductions in- popülation obtain-
ed on loamy soil in 195 ; and 1954. Examination of the
underground parts of the plants revealed that, on very sandy
soil,'. skeleton weed develops a -very extensive lateral growth
just below the surface of-the soil. On the loamy.sand, there
was less, and deeper,.lateral growth. This suggests the
explanation of the different results of spraying. It was
found that plants on sandy soil reproduce vegetatively from
lateral organs as well as from the main axis as described.
by Gre enham (1940) .

The results with spray volumes have been variable,
and the results in 1956 did not support the findings in
1954 and 1955 that a volume of 14 gallons per acre was more
effective than 7 gallons, although there is slight evidence
in that direction.

The weed populations in 1955 showed that at 4 ib.
per acre, 2,4 -D ester was significantly more effective than
MCPA sodium salt; it also appeared more effective than
2,4 -D triethanolamine, but the difference was not significant.

In 1953 the yields of wheat were not in- general
significantly increased by spraying. The advantage of
spraying was- apparent. by 1954, however, when the yields of
treated plots were significantly higher than those of the
untreated plots.

In New South Wales pasture plants such as sub-
terranean clover have been shown to reduce the density 'of
skeleton weed (C.SeI.R.O. 1957). Observations on the.
experiment on loamy sand where barrel medic was sown showed
that barrel medic can grow in association with skeleton
weed, while most other herbaceous.species are completely
suppressed by the weed. However, under the drier Malles
environment, it is doubtful whether the competition'of
leguminous pasture plants such as barrel medic and lucerne
will be strong enough to reduce the. density of skeleton
weed.
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3 THE EFFECT OF SPRAYIrG FÂLLO S WITH GROWTH REGULATOR
HERBICIDES ON THE YIELD OF WHEAT

This experiment Was conducted.in 1958 and 1959
on sandy soils heavily infested with skeleton weed. The
fallow spray treatments of IC A 1 lb. per acre and 2,4 -D
ester 4 lb. per acre were applied '50 and 20 days before
wheat. was sown. on 22/5/58 and 25/5/59. One fallow spray
treatment received. ammonium sulphate 120 lb: per acre in
July. All plots were sprayed with 2,4-D ester á lb. per
acre.at the 'normal' time, with the exception of one treat -
-ment in 1958 which received this spray immediately after
-the wheat had còmpleted stooling. In 1959, aS the Complet-
ion of stooling coincided with the 'normal' spraying time,
no differential crop spray treatments were possible.

Results. and Discussion

The results of this experiment are 'given in
table 4. In 1958 the yields of wheat grown on fallows
sprayed 50 and 20 days before sowing were not si ;nificantlÿ
different from those of plots not sprayed before sowing.
There was no adverse 'residual effect on the crop after
spraying the fallow with either NCPA 1 lb. . per acre or
'2,4 -D ester 4 lb. per acre 50 days or 20 days before sowing.
In 1959, however, both these treatments adversely affected`
the wheat crop, which germinated normally, but its growth
was backward, pale and spindly,

2,4 -D ester was the more severe at 20 days before
sowing, while little difference was noted between the two
materials applied 50 days before sowing. Due tc their
backward and ,spindly condition,- the 'plots on the sprayed.
:fe;llows were ú:nable to withstand the sandblasting that
occurred in windstorms late in June and no yields were ob-
tained from these plots. The yields of the remaining plots
were obtained by sampling.

The fallow Spraying-in 19.59 wäs followed by ari
exceptionally dry period and only 46 points of rain were
received in the two months following the first spraying.
The monthly rainfall in 1958 and 1959 is shown in the
appendix.'..

In each year the protein content of the grain
Was slightly higher from the plots which received .nitrogen-
ous fertilizer. 'AC the yields of grain also were higher
on these plots, the'total nitrogen per acre in the grain Was
considerably higher.
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..Table 4

The Effect of Fallow Sprays of Growth Re
Herbicide on the Yield of Wheat (bus./

gulator
ac.)

Sulshat e of Ammonia

50d,ysbe-
Fallow S:rayed

20 daÿs, be-

Fallow not Sprayed

2,4 -D 2s4-D
fore sowina fore sowing. ist er Ester

I!ïCPA Ester
7-1177

r1JCPH

2,4-D
Ester Stool- Running

1 lb. 1 lb. 1:1b. Ing 2-1P

Nil 1958 8.9 9.6 8.5 9.4 8.8 8.4
1959 0.0 0.0 0.0 0.0 3.6 3.6

Mean 4.4 4.8 4.2 4.7 6.2 6.0

120 lb,. /ac. 1958 16.8 16.2 16.0 14.4
July ) 1959 0.0 0.0 - 5..2 ..5.2

Mean 8.4 8.1 10.6 9.8

120. lb. /ac.) 1958 12.9 13.8
at seeding ) 1959 6.6 6.6

Mean. 9.8 10.2

L.S.D.. P< 0:05
.

1958 1.8 bus./ac.
2.5 "

1959 1.2 bus./ac.
1.6 "

4. THE EFFECT OF SPLIT AND HEAVY APPLICATIONS OF GROWTH
REGULATOR HERBICIDE ON THE POPULATION OF SIELETON
WEAD ON PASTURE LAND

This experiment was commenced in 1953 in.volun
teer pasture on sandy soil. The effects of 2,4 -D ethyl ester
1 lb. per acre in one application and in split applications
at the .'normal' time of spraying and 4, days .later. were com-
pared. In a separate trial 2,4 -D ethyl,ester. 1 lb., 3 lb.
and 6 lb. per acre applied at thé normal time-were compared.
The skeleton weed' populations were counted in September 1954-
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'and spray applications repeated. The final populations.
were counted in September 1955.

Results and'Discussióri

:The results of this experiment are given in
table.5.

Table _5

The Effect of 2,4 -D Ester Applied in 1953 and 1954 on
the Population of Skeleton Weed,in Volunteer Pasture

(A) Split Applications

Treatment (r,unces per' acre)

Control
2,1.E -D ethyl ester 16 (early)

1 + 15
8 + 8
16 (late)
L.S.D. P <0.05

P

t9

91

(B) Heavy Rates of Application

Treatment per acre

Control
2,4 -D ethyl ester 1 lb.

tr 3 lb.
6 lb.
L.S.D. P <.0.05

P <0.01

Population f Rosettes
(per sauare linlam

2,4 3.6
0.7 1.2
09 1.0
0.8 1.0
1.1 2.0

0.7 0.
1,

1.3 1.9-
a.6 1.2
0.6 1.5
0.4
.5 . 1V 1.7N.S.

o.6

In this experiment, spraying in two successive
years with 2,4-D 1 lb. per acre reduced the infestation of
skeleton weed, but it did not eradicate it. Increasing_ the
application from 1 lb. to 6 lb. of 2,4 -D ester per acre
showed little tendency to increase the degree of control.
Dividing the application of herbicide and applying it at an
interval of 4 days did not improve the result.
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5. THE USE OF TOTAL HiRBICID:E,S FOR THE ERADICATION OF
ISOLAT :D INFESTATIONS OF SKELETON 4'rEED

"Borascu ", a crude sodium borate ore and "Poly

borchlora e , a 3:1 mixture of sodium borates and sodium
chlorate were 'applied in the solid state at rates of 10 and
6 pounds, respectively, per 100 square feet. The treat-
ments were applied in October 1953 on sandy soil.

Results and.Discussion

The "Polyborchlorate" destroyed the rosettes
within a few days, but the " Borascu" had a slower effect,
and several weak plants flowered in February 1954. How-
ever, no skeleton weed had reappeared on' the-treated plots
by December 1955, which indicates that both materials would
be.effective as total- herbicides for the eradication of
isolated plants and small patches of the weed. These
materials have advantages over other total herbicides such.
as arsenical compounds, sodium chlorate or common salt.

6. ACKNOWLEDGEMENTS

Much of the work reported in this paper was
carried out by other officers of' the Department of Agricul-
ture, including Mr. A.W. Harrison and officers of the
Mallee Research Station, Walpeup, whose contributions are
acknowledged.

7. REFER-ENCES

C.S.I.R.O. Annu. Rep. :29 1957.
:28 1958..

Greenham, C.G.,1940. C.SeI.R.O..Pamphl. (99)

" 1943. C.S.I.R.O. J. 16:142-8.

1950, Aust.J.Agric.Re.s. 1:148-55.

I1cCann, J.LcC. 1956. J. Dep.Agric.Vict. 54:7-13.

Moore, E.M. 1950. Aust.J.Ágric.Res. 1a401-12.-.

Myers, L.F. & Lips.ett, J. 1958. , Aust.J.Agric.Res:.9:1-12.

Tindale, E. 1954. Agric.Gaz. N.S.W. 65:306-10
;352®8



APP ENDIX

Monthly Rainfall,:VJa1peu Victoria, 1953 -1959 and
Mean 48 Years

Month 1953 1954 1955 1956 1957 1958 1959 Mean .48
Years

January
February
March
April
May
June
July
August.
September
October
November
December

TOTAL

121 91 7 123 1 105 402 75
58 - 256- - 309 54 98 99
4 10 216 279 74 11 74 88

37 253 14 204 29. 53 9 71
88 85 242 404 .37 158 39 127

243 57 310 166 174 16 20 132
175 107 131 343 135 166 43 120
186 165 166 154 83 243 101 130
168 75 258 151 22 92 102 125
127 111 80 318 63 283 243 153

. 124 103 103 110 50 102 25 '91

28 260 39 4 42 40 82 .88

1,.359 1,317 1,822. 2,256 1,019 1,323 1,238 1,299


