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Abstract Saffron thistle Carthamus lanatuk.) is a The Barraba site, on the North-West Slopes of NSW,
major weed of Australian pastures, and is difficult to was a mixed cattle/sheep property on native pasture
control using conventional techniques. Surprisingly, dominated by redgrass.

very little is known about the plant’s ecology and popu-
lation dynamics, making integrated management diffi-
cult. By monitoring plant populations over two years,

The site near Canberra (Southern Tablelands) was
grazed by sheep, and was a severely degraded pasture
we have found two ‘weak links' in the life cycle of on previously cropped land. The vegetation was domi-

saffron thistle - the suppression of seedling establish-nated by silver grassee(ipiaspp.), subterranean clo-

ment under good pasture cover, and the susceptibility\éﬁrcglfacil'aulImsis{::t\?vgsggg?l?:gkzzﬁmn thistle. Pad-

of early bolting plants to grazing. We have suggested
grazing strategies which target these two stages to helgreatments Three treatments were applied at each of

control saffron thistle. the three sites:
INTRODUCTION . grazed,;
Saffron thistle Carthamus lanatug.) is Australia’s ungrazed, vegetated; and

most abundant thistle, infesting over 110 00C kifn

pasture and cropping land, and costing producers ovef ungrazed, bare, where plants other than saf-
$111 million each year (Jupp, unpublished data). It is fron thistiehave been removed by spraying and
an annual thistle with palatable seedlings and rosettes. hand weeding.

Two classical biological control agents are showing | nere were five replicates per treatment, in a blocked
promise for release in Australia (Aeschlimann 1997), design at each site.

and Crumpet al.(1996) have achieved high mortality = seedling emergence Emergence of thistles was

rates with native fungi. The effects of these agents onmonitored monthly at the Armidale site between June
thistle populations cannot be predicted without some 1997 and February 1998.

baseline understanding of the plants ecology and popu- ) ] )
lation dynamics. Survivorship The large cohort of seedlings which

germinated in May 1998 at Armidale was monitored

Herbicides alone often fail to give satisfactory control throughout its life cycle. Individual plants were tagged
(Trotter 1998), and so an integrated weed managemenind checked monthly.

strategy is therefore required. This work investigated ) o ]

the dynamics of saffron thistle populations in NSw Seed production The timing of flowering and seed
pastures, especially the effects of grazing and Compeproductlon was determined by subjective visual assess-
tition, and suggests how grazing and pasture manageent.

ment can be used in saffron thistle control. Seed production was measured at all three sites after

METHODS flowering but before capitula opened. Five mature
plants were sampled per replicate, before any seed was
Site descriptions The Armidale site was situated on  released, and we counted the number of seeds produced
a sheep-grazed property of the University of New Eng-py each plant. We regressed seed production against
land, on the Northern Tablelands of NSW. The pasturep|ant he|ght' crown diameter, and number of Capitu|a
had a high diversity of native and exotic grasses, espeand treatment. This allowed us to predict the seed pro-
cially paspalum Raspalum dilatatujnand redgrass  duction of other plants within the treatment. Seed pro-
(Bothriochloa macrj duction in each of the three treatments was compared
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for each site using ANOVA on square root transformed A separate polynomial equation for each site was used
data. to accurately predict the seed production for all plants
RESULTS within ea(_:h treatment (0.812<rO.8§). There were very
large variances in seed production, due to variability
Seedling emergence A very large germination flush ~ within plots and between individual plants. Many
occurred in May 1998 at Armidale, when heavy au- plants failed to produce seed, while some earlier-
tumn rains fell on a pasture with little cover following germinating plants produced over 2000 seeds each.
a dry summer. Smaller cohorts emerged in spring of
both years, and in February and March 1998. 100% -

L . RN —Grazed
Emergence was significantly reduced in the vegetated N |- - Bare
treatment, where a good pasture cover and litter layer 75% A -Vegetated

were present (Figure 1). In the large germination flush

in May 1998, there were 53 times more seedlings in com |

Percent of original plant ¢
remaining

the bare than in the vegetated pldisere was no sig- \
nificant difference in seedling emergence between the TN\
grazed and bare plots for the May 1998 cohort. 25% - 0T "\\
\
150 - 0% \
May-98 Aug-98 Nov-98 Feb-98
* 100 4 —Grazed Figure 2. Survivorship curve of a cohort of saffron
e - - ‘Bare thistle which emerged in May 1998 at Armidale. Plants
g — "Vegetated were subjected to three treatments
§ 50 -
. Table 1. The timing of seed maturation of plants at
. —A+/\+ - three sites for two seasons.
Jul-97 Oct-97 Jan-98 Apr-98 Jul-98 Oct-98 Jan-99 Site 1997-98 season 1998-99 season
Date
) ) ) ) Armidale March February
Figure 1. The number of saffron thistle seedlings which
emerged over time, at Armidale, with three different Barraba February January
treatments Canberra  January January

Survivorship Figure 2 shows the survivorship for the

cohort which emerged in May 1998. Seedling and ro-

sette survival rates were fairly high in all treatments. The grazed treatments produced the lowest number of

The highest mortality rates in all treatments occurredseeds (5 ) at the Armidale plots (Figure 3), due to

when flowering stems began to elongate in Octoberthe to the large proportion of plants that were killed by

and November. This effect was most pronounced ingrazing before setting seed.

the grazed treatment, where 76% of thistles died in ) .

November, and 96% of those remaining died in De- The vegetated plots at Armidale produced similar num-

cember 1998, before flowering. Grazing stock killed bers of seeds ﬁ_wto th? bare treatments. There were

plants by trampling and by eating the meristems. All fewer saffro_n thlstl_es in the ve_getatec_i plots, hc_)\(vever,

plants which survived to maturity died in March after _those tha; fj'd survive to maturity had |ntersp¢_aC|f|g and

setting seed. |ntras_pe0|f|c competition reducc_ad by the thick litter
layer in these plots, and were highly fecund.

Seed production The timing of seed production var- , N .

ied between years and between sites, as shown in Ta\NhlIe there were no significant differences between

ble 1. Although the onset of flowering varied between treatments at Canberra due to large variability in the
plants, virtually all plants at each site finished flower- "€SUlts, the bare treatment produced the most seeds.
ing within two weeks of each other. The bare treatment produced significantly more seed

than the other two treatments at Barraba. These two
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results suggest competition from other pasture speciegontains summer-growing species, heavy grazing in

may reduce the seed production of saffron thistle perspring should not substantially reduce groundcover

unit area. when autumn rains occur. ldeally, stocking rates over
summer should be low in infested paddocks. A strongly
competitive pasture will also help control thistle

8000 1 populations.
a Seed production Grazing, and in some cases, veg-
6000 Fp—— etation cover, reduced seed production in saffron this-
o OBare tles. With the exception of the grazed treatment at
c Ovegetated Armidale, saffron thistle seed production was much
54000 a .
E: greater than seedling emergence throughout the year.
0 A large soil seedbank of saffron thistle seeds has been
20001 * ¢ e e recorded as part of this project.
b
b
; [ ] o ﬂ CONCLUSIONS
0 T T
Canberra Barraba Armidale Infestations are very patchy, and the timing of saffron
Site thistle life cycles and densities of infestation vary be-

tween years, and between sites. The timing of control

Figure 3. Seed production of saffron thistle under three
/methods must therefore be adapted to local and sea-

treatments, at three sites for the 1998-99 season. Ve -
tical bars show the standard error of the mean, and©nal conditions.

within each site (P<0.05) may be effective in controlling saffron thistle. Good
DISCUSSION pasture cover can limit the emergence of seedlings in

autumn, and grazing plants when they begin to pro-
Seedling emergence The presence of good duce flowering stems can kill many plants before seed
groundcover in the vegetated plots dramatically re-is set. We suggest that grazing management aimed at
duced emergence of saffron thistle seedlings when thecontrol of saffron thistle should include ‘crash graz-
rains fell. This result may have been achieved by pre-ing’ when plants begin bolting, followed by a low
venting light from reaching the seeds, thereby prevent-stocking rate over summer to maximise groundcover
ing germination (Wrighet al. 1980). Many farmers  in autumn.
comment that good pasture cover may not totally pre-
vent thistle establishment (McCormack, pers. comm.), REFERENCES

but its large effect on saffron thistle populations indi- Aeschlimann, J. P. (1997). Reappraising the potential
cates that it should be included in an integrated man-  of piological control against the we&hrthamus
agement strategy. lanatus Entomophagat2, 559-68.

Mortality rates Neither competition nor grazing af-  Crump, N.S., Ash, G.J, and Nikandrow, A. (1996). Po-
fected the survival of Seedlings or rosettes. Although tential of native pathogens for control of saffron

rosettes are palatable, their flat habit in gl’azed paS- thistle.Plant Protection Quarte”ﬂ_l (Supplement
tures makes them largely unavailable to stock (Par-  2) 254-5.

sons 1973). Research within our projectinto rotational

grazing to increase pasture growth and make saffrorf’arsons, W.T. (1973). ‘Noxious Weeds of Victoria’
thistles grow more upright, and therefore more avail- ~ P- 52. (Inkata Press, Melbourne).

able to grazing sheep, is producing good rosette kill tygtrer M.G. (1998). Best management practice of this-
rates. The two potential biological control agents may  jeg in pastures on the Northern Tablelands of NSW.
be very useful for the management of saffron thistle, B. Rur. Sc. thesis. Agronomy and Soil Science. Uni-
because they both attack rosettes (Aeschlimann 1997), versity of New England.
which would otherwise have high survivorship rates.
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Mortality rates increased once flowering stems began (1980). Effects of light and leaching on germina-
to elongate in spring, especially when grazed. Increased  +jon of saffron thistleCarthamus lanatuk.). Aus-

stocking rates when plants begin bolting may there-  y5lian Journal of Plant Physiology, 587-9.
fore lead to better weed control. If the pasture
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