No,6 THE CONTROL OF THISTLES (SILYBUM AND ONOPORDUM),

BY PERENNIAL PASTURE SPECIES
by P. W. Michael®

SUMMARY
_-Experimehts conducted in the South-West’Slopes'and
Southern Tablelands regions of New South Wales have shown
-that lucerne and Phalaris tuberosa effectively control
Sllxbum after the first year of establishment. = The use of

2,4~DB . in reducing weed competltlon 1n the year of establish-
ment 1s .suggested. -

' Five perennlal grasses, viz. Phalaris tuberosa,
Lolium perenne (Clunes), Dactylis glomeTata (C.P.Ll. 21E55
Festuca arundinacea (C.P.TI. 1499) and Bromus inermis (C.P.I.
7073) have been tried against Onopordum, the most effective
competitor in the first year being Dactylis glomerata. ‘The -
use of amino~triazole, at 3 a pound per acre, on the young
grésses, considerably depressed numbers and yields of o
thistles and increased yield of the grasses.

1. INTRODUOTION

o . Silybum marianum (L) Gaertn. and Onogordum spp.:~
(0. acanthium L. and Q. illyricum L. and supposed hybrids)
though of only restricted, but certainly increasing, .distrib-
ution .in the Southern Tablelands and South-West Slopes Tegions
of New South- Wales .- in contrast to the much wider distribution
of Carthanug lanatus L. and Cirsium vulgare (Savi) Ten. - are
of considerable importance as. they form very dense 1nfestat10ns
in many 6f the more fertile and/or highly improved areas. '
Infestations generally originate at and spread from sheep and
cattle camping sites.

8ilybum marianum is an autumn-winter-spring growing
‘annual which sends up flowering stalks in October. The main -
germinating period isin the first six months of -the year. --
‘Onopordum spp. are biennials which, prov1ded rainfall is
adequate,'are capable of germlnatlng in profu31on at any time
of the year.  The strongest growth occurs in middle to 1ate
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spring. Flowering'begins in lafe November to early December
and continues over an extended period. . Rosettes-.commonly
oversummer. " - - : : T DR T A

In the case of Silybum it was propesed to test, in
a replicated trial, whether . lucerne:-and phalaris once estab-
lished in a badly infested area could effectively suppress or
prevent invasion by the thistle. The perennials were to be .
compared with annual species, viz., wimmera rye grass and ‘
subterranean clover in this respect. In order to give the
sown species a good chance of becoming established it was
planned to remove the thistles by hand in the first se&son.
If it could be shown that lucerne and Phalaris were effective,
particular attention would then be paid to difficulties in the
year of establishment. = - : - oL

C =il It was proposed also to try a number «of . perennial™
grass species against Onopordum. In this case, because .
numbers of thistles were expected to be too great to make
removal by hand practicable, and also because this could
never be really effective on account of the power of the
thistle to:.regenerate from the hypacotyl region, a herbicide-
would have to be found to suppress the thistles in"the first
year. : - _ : . » ' :

2. EXPERIMENTAL - .
(a) Silybum

. The “experiments on control of Silybum have been .
carried out between Yass and Cowra (3u%°s,5 on a very fertile,
medium to heavy textured red soil derived, at least in part,
from diorite. . The area which carried a dense cover~of =
Silybum in early 1958 is essentially a sheep-camping site

- and carries a big range of annuals commonly associated with
such areas.. These include, amongst others, Ca sella bursa-

: past0ris-(L.)-Medid.g'Sisymbrium'officinale“(L;;-Scop;;'

- Papaver hybridum L., Polygonum avicuiare L., Chenopodium
carinatum R. Br. and Chenopodium album L. Monthly rainfall.
data for the experimental period are given in Table 1.

, Table 1. .
Monthly Rainfall Data ™~

Mar | Apr |May| Jne J1y| Aug| Sept|Oct|Nov|Dec|Jan Feb_ ...

|

: -l
1958-9 | 277| 56 |2LL|163158)386] 1L3 305161225 97|12
1959-60| 477|423 | 582121119 73| 111]394|159| 12{325| 83
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Mean seasonal temperatures (max1ma and minima) for the
~ area estimated from data for Yass and Cowra. (Commonwealth
' 'of Austral1a, 1956) are’ glven in- Table 2 NN
Esbls_a

Mean Seasonal Temperatures o

| Autumn . Winter Spring .| . Summér
(March-May) (June-August) (&ntr-Novr) (Decr-Feby)

Meanfmaﬁ. 7u°F I 7758 S '7h S 87
Mean min. u7°F L3 w58

‘ Plots were sown to lucerne (Hunter Rlver), Phalar1s
tuberosa (Commer01al), subterranean clover - (Mt. Barker),
Phalaris and subterranean clover, wimmera rye grass and wimmera
rye grass and subterranean clover, in a replicated trial in
autumn €22nd May) 1958. Lucerne and Phalaris were sown. also in
spring .(1st October) 1958. :
On the autumn- -sown plots,. th1stles were' cut at ground'j
level in thé sprlng of 1958 No significant difference. . .. ;
between sown species in -terms of fresh weight of thlstles pro—~*
. duced was evident. After the very wet summer-autumn period’

in 1959 thistles were again harvested and fresh weights
obtained, on-27th April 1959. Counts Qf‘thlstles ‘were made ...
on the 10th March and on 27th April., Results (means of square
root transforms) are given in Table 3. S

A - ILable 3. Lo
Thistle Yiélds and Counts (Autumn, 1959) - .

Yield-of ;thistles . Counts. of ‘thistles ,
T ~27/4/59 - | Means of counts made on
Sown species ' ' '|Means'of .. -Vdata | 10/3/59 and 27/u59 Viam
Phalaris SR I PO . JPE 30405 s
Phalaris-sub clover| 3.7 'S.D. - s 2663 0 .
Wimmera rye 15.3 5.4 (5%) 38.7 S.D.
Wimmera rye-sub . 17.7 7.6 21%§ oo 93 5%;
clover 11.0 (1% e 0.2 12,5 (1%
Sub clover - 17.0 - '52.0- 16,6 (.1%)
Control - no sown ‘ : S
species x| 13.0 40.5
Lucerne 0 0
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The 1ucerne plots showed complete control of thlstles,
the Phalaris plots con31derab1e reduction over ‘thistles in the
plots sown to annuals. The actual fresh weights of thistles
varied from O in lucerne and 1 to 2 tons per acre in the phalaris
plots to about 11 tons per acre in tle annual plots. . The actual
numbers of thistles varied from O in lucerne and 20 to 25 per
square yard in the phalaris plots to 30 to 60 per square yard'
in the annual plots. ‘The depression of yield of thistles in
the ‘-phalaris plots would appear to be due more to direct com-
petition between phalaris and thistles than to reduection in
numbers. =~ The hnunber of thistles in all plots showed a _slight”
reduction between early March and late April - mean vidata
10/3/59 L1.5, 27/L4/59 34.6 least S.D. 5.5 (5%), probably due to
competltlon between the thistles themselves. The differences .
measured. in the harvest of autumn 1959 have been maintained .
under condltlons of mow1ng and 1nterm1ttent heavy graz1ng.

o Of the specles sown in the sprlng lucerne was the
only one to survive despite good early establishment of both. .
"The lucerne gave complete control of thistles at the time of
the autumn 1959 harvest.of the plots sown in autumn 1958.
All the. Phalaris plants died in the hot months December and - -
- January and were replaced by a dense cover of Chenopodium
carinatum which delayed germlnatlon of thistles. - The
thistles, however, grew profusely later in the year.

: Lucerne -and Phalaris have also given almost- complete
control of thistles after the first year of establishment, -
durlng which thistles were cut at ground- level, in plots sown
in autumn 1959. S

Two experiments have been c arried out on practical
~elimination of thistles in the year of establlshment of -
lucerne and Phalaris. ‘

- In 1959, lucerne was sown in the autumn (17th Aprll)
and in the spring (1Lth August), half of the sutumn-sown plots
Yeing sprayed with 1 pound of 2,4, dichloro phenoxybutyric . ‘

. acid (2,4-DB) in the form of the sodium salt on the 6th August.
- All plots were harvested in the middle of November, the mean
yields of lucerne (oven dry weight) being:

.. Autumm sown - _ Spring_sown
Unsprayed Sprayed ' .
1.7 ewt/acre 9.5 cwt/acre " 4.2 cwt/acre

; There was a considerable response in the autumn-sown
sprayed lucerne and the sprlng-sown lucerne- outylelded the
autumn-sown unsprayed
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In 1959, Phalaris was sown in the autumn (17th April)
and sprayed on August 1L4th with % “and % pound per acre of
2,4-D and L-chloro, 2-methyl phenoxyacetic acid .(MCPA) and
with + and 1 pound of 2,4-DB and L-chloro, 2-methyl phenoxy-
butyric scid (MCPB) all inthe form of the sodium-salte - oo
Counts of Phalaris plants were made in May 1960. - The . .
establishment of Phalaris was very poor and paetchy in this
experiment but the results indicate that 2,4-DB and, to &
less extent, 2,4~D could probably be used -to advantage in
such a situation. _ o o o

(b) Onopordum-

.. The experiments on control of Onopordum have been
carried out at Lake Bathurst (359S.) near Goulburh on'a light-
textured grey soil which has supported subterranean clover
for meny years.. -The thistles in this area are assumed .to
be hybrids between 0. acanthium and Q. illyricum. Lepidium

hyssopifolium Desv: is very abundantfalso.,; .

. Plots-were. sown.to five perennial grasses, Viz.
Phalaris tuberosa: (Commercial), Lolium perénne (Clunes); '
Bromus inermis (C.P.I. 7073), Festuca arundinacea (C.P.I.1499)
and-Dactylis glomerata (C.P.I. et
May) end in the spring (7th September) of 1959.  The three
latter species have shown promise under grazing conditions ..
at Canberra.. . ..... .. . . '

 The autumn and spring-sown plots were sprayed with. -
% pound of amino triazole %amitrol) per acre on 23rd Septem-
ber and 10th November respectively, In preliminary:

experiments amitrol, at a rate of 1 pound per acrey, . had.
shqwnvpromisesagainst'Onopordum seedlings.

51L5) both in the sutumn (12th

Thistles were counted and harvested in all autdmn ™~

sown plots 'in December 1959, and 'in the sprayed plots also,

in February 1960 and April 1960. Thistles were counted -and . -
harvested in the spring-sown plots in December 1959. Grasses
in all plots were harvested in December 1959.

mmﬂ_”“,vThe,rainféli over the expefimenﬁal period, though’
high, has been véry &rratic and is “tabulated together - with. ... ..
sowing, spraying and ‘harvesting dates in Table. L.
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) Sowing,ASpraying snd Harvesting Dates

1959 | .March 1 April 3 . 915 -+ -
“April 14 - Aprll 25 e 200 _
May 12 . . - Autumn sowing
‘May 19 = June 13 s 6L
June 23 - July 21 873
August 8 - September 7 - 97
September 7 Spring sowing
1 September 15 - Septr 20
,September 23 . , Spraylng of sutumn-sown
. ' _ : plots
October u -»November 8 - 1045 . .
November 10 ‘ _-Spraylng of sprlng-sown
v . plots S :
November 13 - Novr 30 2227 .
| . December 5 ~ Decr 12 53
December L4 -~ Decr 18 - Harvesting of thistles
o o ~and grass in autumn and’ -
. sprlng-sown plots .
1959-60| December 26 - Feby 15 387
1960 | February 17 . Harvesting of thistles
- . S B . - ..in autumn-sown plots
February 27 - April 28. - 236 .
April 297 - ~ . Harvesting of thistles
.in autumn-sown plots

Mean seasonal temperatures (max1ma and mlnima) for
rGoulburn (Commonwealth of Australla, 1956) are given in Table 5.

TABLE 5.
Mean Seasonal Temperatures.
Autumn Winter | . Spring | Summer
(March-May) | (June-August) | (Sept-Novr) {(Decr-Feby)
Mean max. 68CF 54 - 69 81
Mean min. 47°F 37 45 55
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The results of. harvest and counts are given in

Tables 6 (autumn-sown) and Table 7. (sprlng-sown .

TABLE 6.

_ Autumn-sown plots -

Grass Yields, Thistle Yields and Numbers o

December, 1959

Plots = , Dactyl- Fegt= No sown
.sown to |Lolium|{ is Bromus | uca grass
Grass - . - o
Yields |Unsprayed| 10.7 12.4 3¢3 1 1.8
(cwtyd,m./|— v : ‘
' acre)  |Sprayed 24.8 | 22,7 | 10.6 | 7.6
Thistle - i . -
?ields Unsprayed|  L4.6 2.7 T3 | Te5 8.7
cwt.d.m./ -
acre) .. . [|Sprayed .| 1.2 | 1.3 [ 2.2 | 1.5].1 247
Thistle Unsprayed| 55 - | 31 57 ..151 " 66
humbers an . . T - N e
(sqr. yd.) . _ : '
Sprayed 31 _ 11 29 |21 32 -

Thistle Ylelds

(cwt d.m./acre) December, 1959, February

~and Aprll, 1960

ﬂSprayed plots : _

4 sown to : December February
Lolium 1.2 L.6
Dactylis _ 1.3 1.5

“Bromus © | 2.2 54
Festuca 1.5 3.5
Phalaris 1.9 L.6

No sown grass - 2.7 = 6w
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: ,‘_f}"Thistle'Numbers'(sqr,yq.)" S
. Decémber, 1959, February. and April, 1960.

Sprayed plotsu
sown to

. %bééémﬁéf&”fﬁébfﬁary. April

-

Lolium : o
i | e Dactylis. o)L AL
Y Bromus.. w0 | T 290
i Festueca:-i a0 24
* v Phalaris v Sye
No sown grass 32

I S _1

i

FOO®™O

- N2 0D

TABLE . AN | o o _ N .l( EARERET

Spring-sown plots

Grass Yields, Thistle Yields and Numbers,. -

No sown |
| grass |

Phal-
aris

iDactyi-|

e st—)—— .
-is ° |Bromus

Fest-
uca

‘Plots
-sown to

[ Lolium

Grass

Yields

(cwt.d.m./
acre)

1.9 |z
2.8

3.3
k.2

65 56 |

10.3

|Unsprayed

Sprayed 10.5 -

Thistle

Yields
(cwtedeme /"
acre){

Unsprayed

8.8 |

8.7

4 12.5 .

'12.5

13,0 -

11.3

6.8

5.0

§pr§yed gfﬁ.?f?: ?{5,- - b7 | h:Gfi

Thistle S B TN
numbers - |Unsprayed) . L6 41 39 |35 w8 | W
(sqr.yd.) - ‘ = :

.32 |18 "] 3u |35 |29 | 38

Sbﬁéyed

: In the autumrn-sown plots the marked effect of amitrol
in depressing numbers and yield of thistles is easily seen and
the response in terms of grass yield is quite striking. Lolium
perenne and Dactylis glomerata are clearly the best grasses in
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terms of yield after the first season. - In the summer period,
however, Lolium has lost ground in that the dry weight of
thistles has increased markedly, whereas that in the Dactylis
plots has: kept relatively constant. .There has been slight
mortallty of thlstles over .the’ summer period.

’ In the spring-sown plots Lolium and Dactylls again
have proved to be most successful. The reduction of thistles
in the spring-sown grasses was not so great as in the autumn-
sown plots.. Amitrol is apparently not so effective agalnst
the thlstles during thelr period of most actlve growth.

There is no doubt that Dactylis glomerata C. P.I.
2145 appears to be the most promising of  the grasses tried
against Onopordum and present 1ndlcat10ns, after a- heavy
grazing of all plots in early May 1960, suggest that '
Dactylis will maintain its superior pos1t10n R

3. DISCUSSION

(a) Sllybum BRI

Moore (1953) suggested that invagion of Sllzbum
marianum could be prevented by the use of high producing
perennlal pastures such as lucerne or Phalaris tuberosa.

The experiments reported here have demonstrated a high degree
of suppression of thistles by these two, SpeCleS.— In the
case of lucerne thistles may be- excluded altogether, ‘The
annual species tried proved to'be quite ineffective, the’
explanation of their failure probably lying in the fact that
Silybum seedlings are able to become well established. with
little competition from these species. The ability of
lucerne and Phalaris to make -growth quickly after late summer
or autumn rains is undoubtedly an important factor in their.
success. Competition by these perennials for moisture is
obviously important - contrast, t he 11 tons fresh weight of
thistles, about 90% of which is water, in the. annual plots:
with 1-2 tons or less in the case. of Phalaris and lucerne.
Perhaps the poorer moisture status of the surface two-three
inches under. lucerne is the explanation for the relative
degree of absence of thistles wheniecompared with Phalaris.
Moisture samples taken 2 days and 9 days after 450 points of
rain in the autumn of 1960 showed the following m01sture
contents under sub-clover, Phalarls and lucernes -

Sub-clover Phalaris Lucerne_

2 days after rain 17.1% 17.2% 12.8%
9 days after rain 12.0% - . A1.1% 8.1%
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Competition for nitrogen is unllkely to- be an important factor,
at least during the early stages of growth of thistles. The
nitrogen content of soil from the experimental area is hlgh
(0.2 to 0,4%) and available nitraté measured in the autumn of
1960 was hlgh in all plots (about LO parts per million in thé
surfage 3 inches on 3rd February and about 100 p.p.m. on 24th
March). : . _ o

.- The most dlfflcult perlod with Phalarls and lucerne
is undoubtedly in the year of establishment, not only because
of the presence of the thlstle but also because of the presence
of other weeds associated with the thistle in such areas. '
Spring-sowing of lucerne may often be quite successful, without
any control measures hdving to be taken.  The thlstles germln-'
ate only in very small numbers in the spring but, in some
seasons, sprlng-summer grow1ng weeds, e.g. Chenopodlum spp. :
and Polygonum aviculare:may afford considerable, competition,. ..
Autumn sowing of lucerne with the early use of 2,4-DB would,
however, appear to be more profitable. Phalaris establish-
ment in the autumn has been relatively poor and the use of 7
2,4~DB or other herbicide to reduce weed competition would .
appear to be necessary. Mowing of both lucerne and Phalaris
in the spring generally leads to satisfactory stands in the
succeeding year but first year production may often be . :
negligible. That Phalaris sown in the spring of 1959 failed-
completely, despite good establlshment makes it unwise to
recommend spring sowing of Phalaris in areas with summers at
least as hot as the experlmental area.  Perhaps late winter-
early spring sowing is worth trylng. ' . '

(b) Onopordum

 The success of Lolium perenne (Clunes strain) and
Dactylis glomerata (C.P.I.2145) in suppressing Onopordum is
undoubtedly due, in part, to their early vigour. ‘Both
species have the capacity to form low spreading plants
quickly in the colder part of the year. Under the favour-~
able moisture conditions experienced in the spring both ,
- species made considerable growth. Lolium was less effective .
than Dactylis in the summer. It had dried: off completely
by the end of December while Dactylis kept green until late
January. _

Autumn sowing of prlots has proved to be much more
successful than spring sowing. In the spring, growth of
young thistles is very rapid, wh11e 1n the winter, growth
is very slow.

Nitrafe-analyses made on 3 inch soil sémples taken
on L4th February 1960 from the autumn-sown plots showed that

i
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nitrate levels in the Dactylis plots were appreciably ‘lower- -
than those. in _.the other sampled plots.. The means of analyses
in parts per million, were Lolium 7.2, Dactylis'L4.7, Phalaris
8.1 and unsown 8.3 (least S.Di5%~2.15 1% 3+1).. . Similar
~differences have been shown in the spring-sown plots. The ’
total nitrogen.content of soil from the éxperimental area is ..
about 0.15%.:: It can probably be safely-inférred that
Dactylis: competes.vigorously with the thistle for nitrogen.
The gross nitrogen feeding capacity of Dactylis glomerata is
well-known. 'In the very wet spring moisture can not be :
considered to have limited growth of grasses or thistles.

The poor showing of Phalaris tuberosa, fhe most
commonly sown perennial grass in this region, must be noted.
This ¢ an perhaps be mainly attributed to its poor establish-
ment. '

Difficulties during establishment of Lolium and
Dactylis have been largely overcome by the use of amitrol.
Subterranean clover which was abundant. in the experimental
area was certainly reduced by the application of amitrol,’
but this was probably advantageous in that the grasses
were given a greater opportunity of becoming well established.

L. CONCLUSION

The use of perennial species in the control of . .
Silybum and Onopordum has been clearly demonstrated and there
is every reason to suppose that perennial species to control
other species of annual and biennial thistles could be found,
at least where climatic conditions are favourable.  The
need for herbicides to enable the perennial to compete more
effectively with the thistles and other commonly associated
weeds, must be emphasised. ' '
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