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ABSTRACT
Current management options for wetland weed control are limited. 
The triethylamine (TEA) salt formulation of the herbicide triclopyr 
effectively controls several broadleaf aquatic and wetland weed 
species and is relatively selective to many wetland species. To evaluate 
the tolerance of vegetation associated with weed species, a range of 
indigenous wetland species, including the widespread Dacrycarpus 
dacrydioides, Apodasmia similis, Carex virgata, Eleocharis acuta,
Isachne globosa, Juncus pallidus, Triglochin striata, Phormium tenax
and Mazus radicans, and the nationally endangered Carex cirrhosa,

Crassula helmsii and Selliera rotundifolia, were 
sourced from wild-collected or cultivated material and then grown on. 

Dacrycarpus dacrydioides, I. globosa and  appeared to have 

of the trial. Apodasmia similis, C. virgata, C. cirrhosa, E. acuta and 
J. pallidus were damaged but not completely killed at this rate, whereas the 

Keywords ®

endangered plants.

INTRODUCTION
Methods of wetland weed control are, at present, limited to mechanical control 

existing vegetation and cause off-target damage that may lead to further weed invasion. 

®

of action with little damage to grasses, sedges, rushes and aquatic monocotyledonous 

of a range of wetland weeds, with good control of various broadleaf species including 
willows (Salix spp.), alder (Alnus glutinosa) and several herbaceous species. This paper 
reports the tolerance of a range of indigenous wetland plants that grow in association 
with those weed species.

MATERIALS AND METHODS

®
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TABLE 1: Native plants used in the trial, their conservation status (after de Lange 
et al. 2004) and associated weeds.

Species Common name Endangered status
Predominant associated 
weed species

Dacrycarpus
dacrydioides kahikatea Not endangered willows

Apodasmia similis oioi Not endangered grey willow, purple 
loosestrife

Carex virgata pukio, swamp 
sedge Not endangered all spp.

Carex cirrhosa willows

Eleocharis acuta spike sedge Not endangered all spp.

Isachne globosa swamp millet Not endangered willows

Nationally
endangered All spp.

Juncus pallidus Not endangered alder, willows

Triglochin striata Not endangered purple loosestrife

Phormium tenax Not endangered alder, willows, purple 
loosestrife

Mazus radicans Not endangered purple loosestrife (other 
endangered Mazus spp.)

Crassula helmsii Sparse water celery, monkey 
musk

Selliera rotundifolia purple loosestrife

Plants of kahikatea, oioi, pukio, Juncus pallidus, harakeke and Mazus radicans were 
sourced from Annton Nursery, Cambridge. Spike sedge and swamp millet were collected 
from the vicinity of Hamilton City and the remaining species were grown at the NIWA 
plant collection, Ruakura, Hamilton. Plant material was grown in potting mix (Daltons 
Premium Mix) in the AgResearch glasshouse suite at Ruakura, for at least 2 months 
prior to herbicide application. At that stage the kahikatea, harakeke, oioi, spike sedge 

herbaceous species were treated once they formed dense mats over their pots. Triclopyr 

®

untreated Triglochin striata and Crassula helmsii
were returned to the glasshouse after their foliage was dry.

Plants were monitored regularly after herbicide application. Monitoring involved 
visual assessment of the health of each plant compared to control plants, estimating 

the LSD was calculated.
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RESULTS AND DISCUSSION

resultant percentage damage. The broadleaf species M. radicans, C. helmsii and 
S. rotundifolia and the monocotyledons harakeke and T. striata
damage) at all rates by the conclusion of the trial. Other monocotyledonous species in 

alive, at least at the lowest rates. The two grasses I. globosa and  completely 

TABLE 2: Percent damage to Carex virgata and  after 
treatment with triclopyr (rate (% v/v) in parentheses) on 13.10.06.

Carex virgata

Treatment

Untreated

41

29

41

6.2 -

TABLE 3: Percent damage to Mazus radicans after treatment with triclopyr (rate 
(% v/v) in parentheses) on 13.10.06.

Treatment

Untreated

92 99

26 21

9.4 - -

TABLE 4: Percent damage to Triglochin striatum after treatment with triclopyr 
(rate (% v/v) in parentheses) on 13.10.06 or 21.12.06.

Treatment 1 1

Untreated
- - -

16 94
- -

- 4.6 -
1Second experiment.
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TABLE 5: Percent damage to Crassula helmsii after treatment with triclopyr 
(rate (% v/v) in parentheses) on 13.10.06 or 21.12.06.

Treatment 1 1

Untreated

- - -

44 96

99 - -

- 4.9 -
1Second experiment.

TABLE 6: Percent damage to Dacrycarpus dacrydioides and Phormium tenax after 
treatment with triclopyr (rate (% v/v) in parentheses) on 2.11.06.

Dacrycarpus dacrydoides Phormium tenax

Treatment

Untreated

24

64

99

9.4 -

TABLE 7: Percent damage to Selliera rotundifolia and Juncus pallidus after 
treatment with triclopyr (rate (% v/v) in parentheses) on 21.12.06.

Selliera rotundifolia Juncus pallidus

Treatment

Untreated

99 66

64

- -
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TABLE 8: Percent damage to Eleocharis acuta and Isachne globosa after 
treatment with triclopyr (rate (% v/v) in parentheses) on 21.12.06.

Eleocharis acuta Isachne globosa

Treatment

Untreated

46 46

44 22

96

- -

TABLE 9: Percent damage to Apodasmia similis and Carex cirrhosa after 
treatment with triclopyr (rate (% v/v) in parentheses) on 13.2.07.

Apodasmia similis Carex cirrhosa

Treatment

Untreated

6

24 42

6.4 -

dominant vegetation in herbaceous wetlands. These results show the relative tolerance 
of many of these indigenous monocotyledonous wetland species and also the swamp 
forest tree kahikatea (D. dacrydioides).

Glyceria declinata and pondweed Potamogeton cheesemanii, by triclopyr TEA 
application to control Myriophyllum aquaticum
Wildlife Management Reserve, P. cheesemanii and the charophyte alga Nitella aff. 
cristata colonised the open areas left by M. aquaticum control using this herbicide 

Juncus and 
Scirpus), Typha spp., Potamogeton spp., Ceratophyllum demersum, Elodea canadensis
and Paspalum

Carex spp.) density initially 
declined at the highest treatment rate. However, sedge density recovered to pre-trial 

The butoxyethyl ester formulation of triclopyr is also widely used for managing 
) and 

climbing asparagus (Asparagus scandens), in sensitive environments (Timmins & 
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damage was observed from this form of triclopyr, although some saplings were killed 
and seedling regrowth was impaired. 

The concentrations applied to species in these pot trials are likely to be much higher 

in the understory beneath a canopy of treated Alnus or Salix spp. and not receive the 

target plants can be avoided. Where susceptible species are present, the application of 
triclopyr TEA by more selective means (e.g. cut stump, drill and inject or wick wiper) 
or covering susceptible plants with impermeable material during herbicide application 
would prevent their damage.

in the South Taupo Wetland, Cockayne Reserve in Christchurch and sites adjacent 
to the Waikato River. Preliminary evaluations showed limited off-target damage 
(P.D. Champion, unpubl. data). 

Triclopyr TEA is therefore far more selective than existing herbicides and this 

stability. Conversely, using triclopyr TEA to control willows in the presence of invasive 
grasses such as Glyceria maxima and Phalaris arundinacea, which are likely to be tolerant 
of triclopyr TEA, could facilitate the invasion of treated areas by these grasses.
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