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SUMMARY

The continued 1ncrea51ng use of superphosphate
for -the top-dressing of grazing pastures in the Southern
Tablelands of N.S.W. has 1ntroduced new problems in pws- —
ture management. S B

o ‘One of these problems is the 1ncre351ng sprced
of the ‘species Onopordum acanthlum L., and Onopordum 3

1111ricum L°

g These spe01es in the past have not . been control- -
1ed w1th appllcatlons of 2,4-D at hormal rates. This in-
vestigation showed that Onopordum acanthium was suscep=-
t1b1e to amltrol and verlatlons in am1trol formulatlons.

] . In the’ course of the trlal 1nteract10n suggest- '
ing antagonism was noted between amitrol and 2,4-D.

Te INTRODUCTION°=

AS a result of the contlnued use of super-
phosphate over the years on the Southern Tablelands of
N.S.W.y there has been a gradual build-up in the: fertllity
status of -these soils. Accompanylng the increase in
fertility level has been the invasion of the biennial -
species Onopordum acanthium and Onopordum illyricum.

This invasion-is assoclated with barley grass and:other
annual species but both these thistles are suff101ent1y
a&gIVoSle to qulckly dominate these annuals.

. "-' Perennial grasses such as Phalarls tuberosa L. _
once established do effectively compete with’ the Onopord--= -
um 'spv., and in long term pasture development this approach
prov%des the most sultable answer to control of these
spec es. o

- In past years, control using 2,4-D has been o
repeatedly tried with very little success cxcept in a
few isolated cases using autumn sprayings. However, as -~

Agricultural Services Pty. Ltd. -



34 = 2

these results with 2,4-D have been very poor it was decided
to-initiate further: trlals using amitrol. . These:studies in-.
cluded the effect of various formulations of amitrol; sur-
factants and the partlcular problem of compatiblllty between
herbicides,

- 2, METHOD:

Y . Two'sites were chosen, one 10 hiles” from Crooks .
well and’the other 'at Murrumbateman. Sites were consider-l_
ed adequate as repllcﬁtlons (Ries and Jacobj 1954%), S

The dominant species present was Ononordum gacane
thium which was”in the rosette stage (4" = 8" diameter
covering up- to. 50% of the ground. . Other species consisted
of an equal proportion of sub. clover (Trifolium subterraneum
L.) and barley grass (Hordeun leporinum, Link.). There was -
a scatterlng of rye grass iLollum.gerenne, L.) ln mOSt plots.

Appllcatlon was by,a 16' boom spray fitted w1th
F. 32 nozzles.- Plot size was 1/40th acre (16! x 68'); 10
gallons of water was applled per acre (2 pints per plot).

Flrst observatlons were nade 1 nmonth after spraya
ing dand were based on a visible injury reaction basis as
described by Gentner Danielson and Shaw, 1959 (O =no - -
reactiony; 10 = complete klll)

o Final observations were taken 3 months after ~
soraylng and were made“on a péercentage ground cover using’
a serles of randomlsed quadrat counts.;;__ : :

, From these counts the percentage reduction in
growth was calculated .

spécies percontage
ground cover in plot
Percentage reductlon in, growth 1OO - - x 100

Spec1es percentage
- ground cover in.
control plot.

The ‘herbicidal act1v1ty index as described by,
Gentner et al, 1959 was also ‘employed and was calculated.

o e _Speoles.Reactlon.x 10..+ Percentage re=-
Herbicidal activi~ = duction in growth :
ty index value PN 5
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3. RESULTS AND DISCUSSIONS° (Table 1)

'(a) Effect of herb1c1des on Onopordum acanth1um

o Amltrol showed greatest pronlse in controlling
Onopordum acanthiun, . Complete control of ‘the species was
obtained with amitrol at 0,75 1b. plus ammonium thiocyan-
‘ate at 0.75 1lbs., per acre, and amitrol at 1.5 1lbs. plus
ammonium thiocyanate at 1. 5 1bs, per acre. . Amitrol at
0.5 1b per acre gave. some degree of control and satis-
fﬁctory control. was obualned at rates of 0. 75 1bs, -

1.5 lbs. per acre. ‘ L :

. Results confirmed that 2 4-D in the ester and
amnine forms were of little value 1n controlling the
species, similarly no control was obtalned by using the -
aminotrlazole salt of 2,4-D.

It will be apprec1ated that all the above
rates of amitrol that were successful in controlling
Onopordumn . acanthium are non-selective to the valuable
pasture species. Therefore it is suggested that anitrol
would have two fields of. appllcatlon° ; :

Firstly in 31tuatlons whore this spec1es is" completely
dominant. Spraying with amitrol. in these eircumstances
would reduce the stand greatly and allow any clover or
grasses that were being smothered by the ‘thistles to be=~
come established in the treated area. . The. aggressive
nature of Onopordum species will negative this. apnroach '
unless steps are taken to introduce competltive species.

Secondly, in congunctlon w1th oermanent pasture establish-
ment.. It i1s essential that any long term control.: pro-
gramme. of Onopordum spp. mmst include a. permanent ‘pasture
establishment scheme. . Amitrol can be used in conjunction
with such’'a scheme to-reduce competition.from these
thistles in the early season. From other experience with
anitrol on Onopordum acanthium, timing of application does
not appear-to-be of -importance provided anpllcatlon is

- made before the plants reach maturity. '

(b) The 1nfluence of formulatlon on nerformance
of" amltrol _ o : :

;(i) Cotiparison between amitrol and amitrol plus
- Ammonium Thiocyanate - . : :
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Results show that with the addition of equal .
quantities of Ammonium thiocyanate (namely 0.75
-1b /1.5 1b.) to amitrol, at least comparable
control was obtained with half rates of amitrol
when compared with amitrol alone (1.5 1b and 3 1b)
‘This applied to both Onopordum acanthium and the
pasture, species. , ' S . :

Armchem Progress Report E~152 1959 stated that in
some cases the Ammonium thiocyanate or particular-
1y the thiocyanate moiety had been found to sensi--
tize some weed species to amitrol, producing eff- -
ective control of these species at lower rates of
-amitrol than wheén amitrol was used alone. . Hence
it appears that this sensitivity is-confirmed in .~

the -Onopordum spp.

This phenomenon occurred with all rates of amitrol
tested, but it is not known whether this sensitiv-
-1ty would have remained constant for either high-
~er or lower rates of amitrol and ammonium thiocya=-
"nate. As indicated in Amchem Progress Report
E.152-1959, maximum kill of quackgrass (Lgro-
pyron repens. (L.) Beauv.,) was obtained with a
‘constant amount of ammonium thiocyanate (1.5
1b - 3 1bs, per acre) when the rate of amitrol .
was varied from 1 -« 4 1b. per acre. As rates of
ammonium thiocyanate were increased then the ner-
centage control was reduced even when increased
rates of amitrol were employed.

In this trial on Onopordum acanthium it may be
~~ possible that the optimum amount of ammonium
. thiocyanate was not chosen and possibly if this
.+ optimum amount were applied. then rate of amitrol -
- per acre may-even be further reduced, maintain- -
ing the same degree of control. - a c

. (11). Comparison between amitrol and amitrol plus
surfactant - A :

The addition of 0,05% anionic surfactant to
-amitrol and amitrol plus ammonium thiocyanate
did not result in any increased control of
Onopordum acanthium. - These results did not
confirm the work of Hauser and Thompson, 1954
who found that greatest severity of inhibition



34 - 5
of chlorophyll in nutgrass ( Cyperus rotundus
Lo ) occurred when an anionic surfactant was
- added to amitrol. Freed and Montgomery
1958, working with beans, used three dlffer-
ent non-lonlc surfactants in combination with -
amitrol and found that foliar absorption of

',.anltrol was greatly increased over.a given
time period bv the addltlon of surfactant.

(c) Possible An tagonl | botween amitrol and 2,#-D

Results as indicated. by the ‘herbicidal index |
would indicate that theré is a less than additive effect
between amitrol and 2,4~D on Onopordum acanthium, suggest-
ing some form of phy51ological antagonism w1th1n the '
plﬂnto . . v N "
The v1sib1e injury reactlon of Onopordum acan-
thlum to amitrol plus 2,4-D one month after spraying
indicated chlorosis of much less intensity throughout
'the plant compared w1th amitrol alone.

_ Hauser and . Thompson (1954) reported that when
nut grass was treated with a combination of amitrol and
2,h-D, growth inhibition showed 31milar antagonistic in-
teractlon. , :

Simllarly the aminotriazole salt of 2, 4 D was Of
little value confirming the results of Hauser and Thomp-
son (195%) who reported no activity with this salt on
nut grass, - . _ _

. These 1nteractlons and 51m11ar ones merit
closer investlgatlon. : . e
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TABLE 1

ESFECT OF CHEMICAL TREATMENTS ON ONOPORDUM ACANTHIUM AND PASTURE SPECIES

'ONOPORDUM ACANTHIUM

ASTURE SPECIES

TREATMENT, Active/acre. 7.8.59

Reaction

- 8.9.59

% Grnd.
Cover

% Red. in
Growth. -

Herbi-.‘|-
cidal -
Index

Speciés,

Reaction:

8 o 9~59 ‘ .

l.% Grnd J
Cover |

% Red, in
.qrowth

Herbi=-
cidal
Index

Amitrol 1. 5 lb ' .
imitrol 1. 5 1b + 0. 05% W/agent
Amltrol 1.5 1b NH4SCN 1.5 1b

imitrol 1.5 1b + TH, SCH 1. 5 1b
+ 0,05% W/agent - _

Amitrol 3 1b- :
imitrol 0.75 1b.+.0.05% W/agent

Amitrol 0.75 1b + NH SCN
0.75 1b + 0.05% W/a ont

Amltrol_O 51b.

2,4-D LV ester 0.5 1b +
Amltrol O 5 lb '

2, 4—D LV ester 0. 75 lb '

2,4-D umlne 0.75 ib

lminotriazole- Salt o+ 2 4-D
0.75 1b h -

imitrol 0275 1b + 2,4D LV -
ester 0.325 1b + O. 05% W/h

,4—DB LV ester 1 1b
Litrazine 2.5 1b
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