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Summary   The large succulent century plant (Agave 
americana L.) is generally thought to be an invader of 
ruderal land, however an infestation located at Clinton 
Conservation Park (Clinton CP), (north-eastern Yorke 
Peninsula, South Australia), is spreading through 
coastal shrubland, where removal by large machinery 
would cause soil erosion and habitat degradation. In 
November 2004, a trial was commenced to evaluate the 
efficacy of two herbicides and two application tech-
niques in control of the infestation. The two herbicides, 
trialled in a replicated randomised design, were flurox-
ypyr and triclopyr. The application methods were: 1) 
an herbicide-soaked length of dowel hammered into 
the growth tip stem and 2) growth tip removal and ap-
plication of herbicide. After 10 months of monitoring, 
the results indicated equivalent success rates for both 
herbicides and both application methods. Management 
recommendations consequently focus on the relative 
cost of the herbicides and the OHS&W concerns for 
both herbicide and application method.
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INTRODUCTION
Century plant is a large succulent plant originating 
from Central America. It develops thick rigid lanceo-
late leaves up to 2 m in length and produces a woody 
flowering panicle up to 8 m in length. The plant can live 
for 25 years and only produces flowers once, shortly 
before its death, a phenomenon known as monocarp-
ism (Harper, 1977).

In South Australia the species spreads vegetatively 
either from stolons or from plant fragments. Infesta-
tions spread gradually from deliberate plantings or 
from garden waste discarded on disturbed, or ne-
glected, land or in native vegetation. Although spread 
is slow, dense impenetrable thickets eventually form 
if neglected. The sharp spikes along the leaf margins 
and tips can cause injury to people and animals, and 
the sap can cause skin irritation.

Century plant is usually found on roadsides or 
disturbed sites, but has been known to spread into 
adjacent remnant vegetation. In Clinton CP, an infesta-
tion of century plant has spread into coastal vegetation 
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and is displacing saltbush species, native grasses and 
samphires. The population covers an area 100 m × 20 
m and is thought to have been naturalised for many 
decades. It has established on the edge of a storm water 
drain that channels the runoff from the nearby hills into 
the Gulf of St Vincent, only 150 m away.

To use large machinery (e.g. bulldozers) to remove 
the infestation would potentially cause soil erosion 
and habitat degradation. Hand removal of plants is 
tedious, difficult and hazardous because of the sharp 
spikes, and it is largely unsuccessful unless all of the 
stolon is removed. Similarly, the close proximity of the 
open storm water drain makes it unsafe to spray with 
residual herbicides. Consequently, a trial was planned 
using application methods that would have minimal 
environmental impact.

Foley and Bolton (1990) trialled a range of herbi-
cides and application techniques on two species of sisal 
hemp (Agave sisalana Perrine and A. vivipara L.). Of 
these, the most suitable for the current trial was deemed 
to be the application of neat fluroxypyr to the crown 
after removal of the growth tip. The second application 
method used was dowel soaked in herbicide, a method 
that has met with some success in Kings Park, WA (S. 
Lloyd pers. comm.). Foley and Bolton (1990) also had 
success spraying triclopyr and diesel on slashed sisal 
hemp plants. Consequently it was decided to trial this 
herbicide but not as a spray. 

MATERIALS AND METHODS
Seven treatments were chosen:
1. C – Control (no treatment).
2. SD – Insert dowel soaked in neat Starane™ (200 

g L-1 fluroxypyr) near the base of the growth tip.
3. GD – Insert dowel soaked in Garlon™ (600 g L-1 

triclopyr) mixed 1:30 with diesel near the base of 
the growth tip.

4. ST – Remove growth tip and apply 10 mL neat 
Starane (2 g fluroxypyr).

5. GT – Remove growth tip and apply 6 g triclopyr 
+ 10 mL diesel.

6. DNH – Apply dowel not soaked in herbicide.
7. TNH – Remove growth tip but do not apply her-

bicide.
Treatments 6 and 7 were included in order to test 
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whether the application methods alone have a signifi-
cant effect on plant mortality without the herbicide.

The infestation was divided into 21 plots, being 
seven treatments replicated three times. A minimum of 
25 plants was selected in each plot; in all 621 healthy 
plants were selected for the trial. As an indicator of 
plant age, height was measured and recorded (Table 1) 
immediately before treatment. Each plant was tagged 
with flagging tape.

Plots were randomly allocated to treatments and 
the treatments were applied on 24/11/04. The plots 
were re-visited on 8/02/05, 11/05/05 and 22/09/05. 
Observations were recorded of the health of flagged 
plants according to one of four categories:
1. H (Healthy): The plant had at the most a few minor 

blemishes.
2. U (Unhealthy): <50% of the plant tissue was 

necrotic.
3. S (Sick): >50% of the plant tissue was necrotic.
4. D (Dead above-ground): No living (green) tissue 

could be seen on the treated parent plant.

RESULTS
Monitoring of some plots was hampered by a summer 
flood that buried some plants in silt and washed away 
many plant tags. In total 499 of the original 621 plants 
could be identified 10 months after treatment. 

Ten months after treatment, a small number of the 
larger, apparently dead, plants were discovered with 
juveniles sprouting near the base. Because the infesta-
tion is very dense in places it could not be determined 
exactly how many of these apparently dead plants re-
sprouted, however it was evident that a) re-sprouting 
was not confined to any particular treatments and b) 
very few of the smaller treated plants were observed 
to be re-sprouting. Consequently the data analysis is 
of the percentage ‘mortality’ (above-ground mortal-
ity) of plants with known fate. The overall results for 
treatments are displayed in Table 2.

To test for significance of treatments on plant 
‘mortality’, a one-way analysis of variance (ANOVA) 
was used. O’Brien’s test and Levene’s test (Zar 1996) 
found no significant difference between treatment 
variances (P = 0.59 and 0.09 respectively), indicating 
that variances are homogeneous and an ANOVA is an 
appropriate test for the dataset. Tukey’s ‘least signifi-
cant differences’ test (Zar 1996) was used to determine 
which treatments are different. As proportional count 
data was being analysed, and treatment sample sizes 
were not equal, a weighted arcsine transformation 
(Zar 1996) was used to account for the difference in 
plot sample sizes.

All four herbicide treatments had significantly 
higher ‘mortality’ than non-herbicide treatments; 

P <0.001 for all herbicide/non-herbicide comparisons. 
Between treatments the only significant difference was 
between fluroxypyr-soaked dowel (SD) and treatments 
involving tip removal, GT and ST; P = 0.004 and 0.013 
respectively. The most successful application method 
was herbicide treatment after tip removal (GT and ST), 

Table 1.   The height classes of plants measured before 
treatment.

Height (cm) Count

<30 86

30.1 – 60 365

60.1 – 90 118

90.1 – 120 47

>120 5

Table 2.   The effectiveness of treatments on plant 
health. H = healthy; U = unhealthy (<50% necrotic 
plant tissue); S = sick (>50% necrotic tissue); D = dead 
above-ground; n = total treatment sample size.

Treatment H U S D n

C 67 5 0 0 72

DNH 74 20 0 0 94

TNH 19 46 0 3 68

SD 9 10 5 39 63

GD 5 3 1 45 54

ST 0 5 1 66 72

GT 0 3 0 73 76

Table 3.   The effectiveness of treatments using her-
bicide. n = plot sample size; GT = triclopyr + diesel 
after tip removal; ST = fluroxypyr after tip removal; 
GD = dowel soaked in triclopyr + diesel and inserted 
at tip base; SD = dowel soaked in fluroxypyr and 
inserted at tip base.

Plot no. n Above ground death (%)

SD1 16 44

SD2 15 53

SD3 32 75

GD1 26 92

GD2 14 79

GD3 14 71

ST1 19 100

ST2 20 80

ST3 33 94

GT1 27 100

GT2 25 96

GT3 24 92
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with 80–100% mortality across all six plots (mean = 
93.9 ± 3.0% ‘deaths’ plot-1) (Table 3). However, there 
was no significant difference between herbicides 
where tips were removed (P = 0.99). 

Plots with plants treated with herbicide-soaked 
dowel (GD and SD) incurred 44–92% ‘mortality’ 
(mean = 71.8 ± 7.2% ‘deaths’ plot-1) (Table 3), and 
again there was no significant difference between 
herbicides (P = 0.25). 

In treatments where triclopyr was used (GT and 
GD) there was no significant difference between the 
application methods (P = 0.26). Where fluroxypyr was 
used, tip removal (ST) was significantly more effective 
than the use of dowel (SD, P = 0.013). 

The effectiveness of the removal of growth tips 
is further enhanced by the fact that in TNH plots 
(tips removed, no herbicide) 4% of plants ‘died’ and 
68% were unhealthy (Table 4). In comparison, DNH 
plots (dowel inserted, no herbicide) incurred a lesser 
increase in unhealthy plants (mean = 21.3%) and no 
deaths. There was no significant difference in ‘mor-
tality’ for treatments where herbicide was not used 
(P = 1 for DNH and 0.86 for TNH).

For all treatments but one there was no apparent 
difference in treatment effectiveness between height 
classes (Table 5). The exception is the SD treatment 
(dowel soaked in fluroxypyr), where 72% of smaller 
plants (<60 cm tall, n = 46) ‘died’, compared with 35% 
for larger plants (>60 cm tall, n = 17).

Many of the removed growth tips remained 
‘healthy’ for some time. In June 2005, seven months 
after treatment, 84 of the 190 removed tips were found 
and examined. Of these, 64% remained healthy and 
only 8% were dead. By September 2005 some healthy 
tips had re-sprouted, particularly if they had been left 
standing upright.

The rate at which plants developed visible injury 
was comparatively slow (Table 6). Approximately 2.5 
months after treatment only 5% of herbicide-treated 
plants had ‘died’, compared with only 51% ‘deaths’ 
after 5.5 months and 84% ‘deaths’ after 10 months. 

DISCUSSION
The statistical tests indicate that using dowel-soaked 
fluroxypyr is significantly less effective than tip re-
moval with either herbicide. Although there was no 
other significant difference in above-ground mortality 
between herbicides, triclopyr and diesel appears to be 
at least as effective as fluroxypyr, and will be recom-
mended for control work.

The insertion of dowel-soaked herbicide was 
generally less effective than the application of herbi-
cide after tip removal, possibly because the removal 
of the growth tip weakens the capacity of the plant to 

regenerate. Furthermore, the use of dowel is messy 
and cumbersome and requires considerable prepara-
tion time.

Table 4.   The effectiveness of treatments not using 
herbicide. n = plot sample size; U = unhealthy (<50% 
necrotic plant tissue); S = sick (>50% necrotic tissue); 
D = dead above-ground; C = Control; DNH = Dowel, 
no herbicide; TNH = Tip removed, no herbicide.

Plot no. n U S D

C1 26 2 0 0

C2 27 2 0 0

C3 19 1 0 0

DNH1 30 11 0 0

DNH2 42 8 0 0

DNH3 22 1 0 0

TNH1 24 16 0 1

TNH2 21 13 0 2

TNH3 23 17 0 0

Table 5.   The percentage above-ground mortality in 
herbicide-treated plots according to plant height. n = 
number of plants treated.

Height (cm) Treatment

SD GD ST GT

<30 n 20 14 1 4
% 70 79 0 100 

30.1 – 60 n 26 33 19 57
% 73 88 95 98

60.1 – 90 n 15 6 34 13
% 40 67 88 85

90.1 –120 n 1 1 17 2
% 0 100 100 100

>120 n 1 0 1 0
% 0 0 100 0

Total n 63 54 72 76
% 62 83 92 96

Table 6.   The percentage of above-ground dead plants 
recorded each visit.

Treatment Months since treatment

2.5 5.5 10

GD 2 50 83

SD 6 60 62

GT 10 67 96

ST 0 18 92

Total 5 50 84
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It was found that the use of crowbars to remove 
the central tip was effective on larger plants (>60 
cm), however when used on the smaller plants the 
crowbar tends to remove much of the leaf ‘rosette’, 
leaving large volumes of plant material for disposal. 
Smaller 50 cm jemmy bars are useful for smaller 
plants (20–60 cm).

Stem injection of smaller plants was also trialled 
to reduce treatment time and herbicide, however the 
syringes clogged too easily. Consequently another 
method is being trialled whereby plants are stabbed 
with a screwdriver near the tip base and herbicide is 
injected. 

Foley and Bolton (1990) reported 90% mortality 
of sisal hemp from slashing then spraying with either 
triclopyr + diesel or glyphosate (at 8.6 g L-1). However, 
because of the spiky nature of century plant, slashing 
is not a preferred option. There is anecdotal evidence 
that spraying with triclopyr and diesel without slashing 
can be successful (C. Carter pers. comm.). Water-
based mixes appear ineffective but the presence of 
diesel appears to break down the thick leaf cuticle. 
This approach could be used to spray dense infesta-
tions where the risk of off-target damage is minimal, 
however appropriate precautions should be taken in 
consideration of chemical volatility and the potential 
for rain events to displace these chemicals. 

When deciding to undertake control of century 
plant, it is apparent that persistent follow-up work is es-
sential. Ten months after treatment, some larger ‘dead’ 
plants were observed with juveniles sprouting near the 
base. This phenomenon seemed less frequent with the 
smaller treated plants, indicating that juveniles should 
be treated annually if the population is to diminish.

The tendency for removed tips to remain ‘healthy’ 
for many months reinforces the need to dispose of them 
thoughtfully. Removed tips should not be left standing 
upright and should not be left lying in depressions 
where water collects.
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