'NO 41 EXPERIMENTS IN THE CONTPOL OF SKELETON WEED
(CHONDRILLA JUNCEA L. ) IN THE MALLEE DISTRICT OF VICTORIA

by
- J. McC: McCann*

SUMMARY |

" Experiments on loamy*Sahds'and sandy soils in the
Mallee District of Victoria 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 yields have been obtained when sulphate of
ammonia is applled to the crop in July followed by spraylng
with 2,4-D ester ¥ 1b. per -acre when the weed commences
uprlght growth. - The problem of controlling the weed on .
sandy soils due to more extensive lateral root growth is -
discussed. The -ability of barrel medic to grow in assoc-

iation with skeleton weed on sandy SOllS has been demon—
strated -

In the two years 1t has been tested, spraylng the
weed on fallow up to 50 days before sowing was ineffective
in increasing crop yields on light lgllee 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 1b. per acre reduced the infestat-
ion of skeleton weed

‘ '"Borascu" and’ "Polyborchlorate" at rates of: 10
and 6 pounds, respectively, per 100 square feet eradlcated
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.
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Moore and Greenham (1950) showed that skeleton
weed is susceptible to growth regulator herblcldes Tindale
(1954) showed that a spray of .2,4-D amine 2 1b. per acre -
applied just prior to the shootlng of the stem was the best
control treatment. Tindale (1954) reported 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 (C.S.I.R.0. 1957 and 1958) indicated that while
fallow 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 FERTILTIZER ON THE POPULATION OF SKuLETON WEED AND
THE YISLD OF WHIAT

' Experiments were conducted »n a loamy sand in
1953 and 1954 and on a sandy soil in 1955. The loamy sand
site was fallowed in 15652 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 rosetteg
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
closgd to stock until September when the populatlons 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 on the effect of.sulphate of
ammonia and the volume of spray appllcatlon The main
plots were. for spray volume (6, 16, 40 and 100 gallons per
acre), with cub-—plot treatments of ammonium sulphate (O,

60 and 120 1b. pér acre). Weed populations were counted
and ammonium sulphate applied in July, and spraying took
place at the "normal" time. The wesd populations were

'counted again in July 1950 _ R -

Results and Dlscuss1on

: The results of these experlments are glven in
'tables 1, 2.and 3. :

- Skeleton weed has been shown to be a competitor
with wheat for nitrogen (Greenham 1943) and, ‘as the lighter
Mallee soils are highly deficient in nitrogen- (MeCann 1956),
it was oconsidered that the use of ammonium sulphate might
materlally 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-
iger in July gave a s1én1f1cantly higher yield than applicat-
ion at seeding in May.

In addition to its effect on wheat yields, it is
- considered that the nitrcgenous fertilizer increased . the-
efficiency of the herbicide by etlmulatlng the synthe51s
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 1eaf area.

On loamy sand all treatments elgnlflcantly reduced
the population of skeleton weed. 2,4-D ester £ 1b. at 14
gallons per acre and the ammonium sulphate glue 'normal’
spray treatment reduced the populations-by 0 and 90 per
cent., respectively, while the population of the untreated
plots inereased by 65 per cent. These. two treatments were
significantly more effsctive 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. Applled in 1953

and 195& on the Population of Skeleton Weed and the Yield
of Wheat on Loamy Sand .

: 'Skeleton<Weed,Po-ulation Wheat Yield
Treatment :

( L)
oales.) ok
Untreated 2;9 3.5 3,6 L8 5,0 8.5 '3.5
2,4~D ester é 2.6 1.9 2.2 1,3 1.6 10,3 1.2
N ‘ 2,0 . 1.3 2,1 . 0,7 1.4 7.8 14,1
L B L —%early 263 1.9 2.6 1‘,3 1.8 9oLl— 10,7
" , " ﬁ‘ late )4-09 4,0 206 365, 2°Ll'_. 13.7 . 12,0
v S ga/e i 2k 103 10 011 102 1500
sutpn, 128 F525mS b1 1.3 0.5 0.5 0.0 17.2 27.8
2,4-D ester 1 ' 3.0 1.4 1.5 1.0 1.1 6.4 14.9
w2 2.4 1,1 1,6 1.0 1.4 6.0 13.9
amine - % 2,1 1.4b 2,2 1,4 2,0 10.5 11l.0
MCPA sodium salt 2 3.9 2,5 1.9 3.2 2,7 9.5 8.8
Control v, remainder' P =0,05 0,9 1.1 3.7 ko3
S P<0,01- 1.2 l.b 5.0 5.8
Between remainder -  P<0.,05 1.0 1.2 4.3 5.2
: : P<:0.0l 1.l 1.6 L9 7.2
obs,. Observed population

adj. Adjusted population, or adjusted yield of Wheat
Adjustments by covariance, based on. weed counts
. before spraying in 1953..‘ .

'early spray - 6 weeks and 3 weeks before normal"in'
' 1953 and 1954, respectlvely.

*late' spray - 3 weeks after normal',vboth years, .
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Toble 2

Effect of Volume of Spray on Populatlon of Skeleton
- Weed and Hay Y1eld on Sandy Soil .

:Population

Lo L. - .. of Skeleton . xHay Yie
Treatment per acre . . Weed per . % - . (Wheifl L&Qﬁ
_ o : v 8¢9, link  Increase cwt .
29L"-D‘ esﬁer % ‘1b° 6 'gal’sl. 509 "‘-‘708‘. - 33 708
: 16 " h.7 6.1 31 - 7.8
Lo " 5.1 7.2 42 7.9
- 100 * . 5.2 6.0 17 - 8,0
Ungprayed : 5.8 11,0 90 8.0
L.8.D. P<0.05 1.9
. ¢ Iable 3 ..

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

aam.

Mean Percentage Increase in  *Hay Yield
' -Population per square link S Wheat) 19575
Ammonium Sulphate from 1955 tO 1956 cwt./ac.

Sprayed Unsprayed

0 1b, per acre T 81

| . 2
60 - | 30 99 7.9
120 L 17 91 .. 11.5
L.S.D.- P<0,05 N.S. ‘N.S. -
: P<0,01 . N.S, N.S, 2,6

* Owing to severerust infection grain yields could not be
_obtained,
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While the weed popuiation was significantly lower
for all spray treatments on sandy soil the amount of weed on’
all the plots increased between 1955 and 1956., This is in
marked contrast to the large reductions in population obtain-
- ed on loamy soil in 1953 and 195%4. fxanmination of the
underground parts of the plants revealed that, on very sandy
soil, skeleton weed develops a very extensive laberal 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 Greénham (1940). o : R

" 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 gzllons, although there iz slight cevidence
in that direction. : o :

The weed populations in 1955 showed that at: ¥ 1lb.
per acre, 2,4-D ester was significantly more effective than
MCPA sodium salt; 1t 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-
terrancan clover have been shown to reduce the density of
skeleton weed (C.S.I.R.0. 1S57). 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 Mallee
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.



41 - 7

3. THE ZFFECT OF SPRAYING FALLOWS WITH GROWTH REGULATOR
HERBICIDEb ON THm YInLD OF wIGAT

Thlo - experiment was conducted in 1958 and 1959
on sandy soils heavily infested with skeleton weed. The
fallow  Spray treatments of HCPA 1 1b. per acre and 2,4-D
ester ¥ 1lb. per acre were applled 50 and 20 days before
wheat was sown on 22/5/58 and 25/5/59. One fallow spray

ﬂfftreatment received ammonium sulphate 120 1b. per acre in
July. All plots were sprayed with 2,4-D ester % 1lb. per

acre at the 'normal! time, with the excentlon of one treat-
- -ment in 1958 which received this spray 1mmed1ately after

- the wheat had completed stooling. In 1959, as the complet-
ion of stooling coincided with the 'normal' spraying time
‘no dlfferentlal crop spray treatments were pOSulblb

Results and Dlscu551on

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 sig nlflcantly
different from those of plots not sprayed before sowing.
There was no adverse ‘residual effzct on the crop after
spraying the fallow with either MCPA 1 1lb. per acre or _
2,4-D ester 7 lb. per acre 50 days or 20 days before sowing.
In 1959, howev;r, both these treatments adversely affected
the wheat crop, which germinated normally, but 1ts 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
materlels applied 50 days before sowing. Due to their
backward and spindly condition, the plots on the sprayed...
‘fellows were unable 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 samyllng,

~.The fallow spraying -in 1959 was followed by an
exceptionally dry period and only 46 points of rain were
received in the two months following the first anraylngu
The monthly lajn?all in 1958 and 1959 is shown in the
appendix.. i

In ‘each year the proteln content of the gruln .
was slightly higher from the plots which received nltrogbn—
ous fertilizer. - As the yields of grain also were higher
on these plots, thb total nitrogen per acre in the grain was
considerably higher.
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. Table 4

The Effect of Fallow Sprays of Growth Re lator

Herbicide on the Yleld of -

wWheat (bus

Fallow Sp“aycd

-Fallow not Sprayed

50 _days_ be~ 20 days be- 2,4=D . .2,4-D
fore oow1nh__fore sowing Logter Lster
o | 2, 4-D 2,4-D  FIb. 3 1b.
L ’ MCPA Ester KCPA ITsfer S%ool- Running
Sglphate of Ammonia - l“lb._% 1b. 1 1b. ¥ 1b, ing . up
Nil 1958 8.9 9.6 8.5 9.4 . 8.8 8.4
. 1959 o 0.0 O O Ooo B 0.0 ) 3.6 3'6
. . Meal’l 4:4‘ 4‘08 4.2 4'0,7 602 6.0
120 1b,/ac.3 1958  16.8 -  16.2 - 16.0 14.4
July 11959 0.0 - 0.0 - 5.2 .. 5.2
- NMean 8.4 8.1 10.6 9.8
120.1b./ac.) 1958 - - - - 12.9 = 13.8
at seeding ) 1959 - - - - 6.6 6.6
- Mean

L.5.D. P<0:05.
P<.0.01l

245

1958 1. 8 bus. /ac,.

: 1959 1.2 bus /ac.

1.6

4. IHE SFEECD OF SPLIT AND HEAVY APPLICATIOND OF_GROWTH
CRE1CIDE ON : )

REGULATOR

WD ON PASTURS LAhD

' This expeW1ment was commenced in 1953 in volun-

The effects of 2,4~-D ethyl ester
1 1b, per acre in one appllcaulon and in split applications

at the 'normal’' time of spraying and 4 days later. were com-
pared. In a geparate trial 2,4-D e¢thyl ester 1 1b., 3 1lb.

teer pasture on sandy soil.

r

and 6 1lb. per acre applied at the 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,; ol L

Regults and -Discussion
R ',Thevfeéults of this experiment afe given iﬁf
‘table 5,. » _ L S .
Tgble 5

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

(o) Split Applications

Treatment (runces per acre) " Population ef Rosettes
i ( er gquare link)
1955
. Control ' 2.4 3.6
2,4-D ethyl ester 16 (early) 0.7 1.2
1+ 15 0.9 1.0
" 8 + 8 ' 008 '190'
" .16 (late) B . 1.1 2,0
" L.S.D, P <0.05 o.g ‘O.g
' P «<0,01 1. 1.

(B) Heavy Rates of Application

Treatment per acre

Contrcl ' 1.3 1.9
2,4-D ethyl ester 1 1b. D6 1.2
3 1b, 0.6 1.5
6 1b. _ Oult 0.9
L,S.D. P <-O¢05 005 Naso

0.6

P <0.01

In this experiment, spraying in two successive
years with 2 u-D 1 1b. per acre reduced the infestation of
skeleton weed, but it did not eradicate it., Increasing the
application from 1 1b, to 6 1lb, of 2,U-D ester ver acre
showed little tendency to increase the degree of control,.
D1v1d1ng the application of herbicide and applying it at an.
interval of 4 ddys did not 1mprove the resulte. .
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5. THE USZ OF TOTAL HERBICIDIS FOR THE ERADICATION OF
TSOLATLD INTLOTATIONS OF SRLLATON Wi S .

"Borascu", a crude sodium borate ore and "Poly-
borchlorate", 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 sguare feet. The treat--
ments were applied in October 1953 on sandy soil.

. Results and. Discussion

" The "Polyborchlorate" destroyed the rosettes
within g 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 beth 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.
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: APPENDIX

Monthly RalnfallJ Walpeup, Vlctorla, 1953~ 1959 and

| I‘Jiénth

’ January '

February -

March
April
May
June
July
August

Septzmber

October
November
December

'1954

Mean 46 Years

TOTAL 1,359 1,317 1,822 2,256 1,019 1,323 1,238

1953 1955 1956 1957 1958 1959 Mean 48
. ‘ E - Years
121 91 7 123 1 105 402 75
58 - 256 = = 309 54 98 99
4 10 216 279 T4 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
1,299 -




