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ABSTRACT

Old man’ s beard (Clematis vitalba) is a significant environmental
weed and can completely smother the growth of native vegetation in
many New Zealand parks and reserves. Current herbicide application
techniques are either not effective on the weed or can have non-target
effects on adjacent native plant species. HortResearch has developed
herbicidal gelsfor the direct application to cut stemsto selectively kill
target plants. Thegel swereformul ated witharangeof activeingredients.
Picloram-based gels were the most effective treatments on old man’s
beard without causing any non target effects.
Keywords: old man’s beard, herbicide, gel, plant ecology.

INTRODUCTION

Theinvasive vine old man’s beard (Clematis vitalba) is wide-spread throughout
New Zealand and infestations can be found in urban and rural areas, native reserves
and national parksfrom Aucklandto Southland (Owen 1997). Thevinewasintroduced
to New Zealand from the United Kingdom in the early 1900’ s (West 1992) and grows
vigorously in the New Zealand climate. It has had a significant impact in many
reservesbecause of itsclimbing and smothering growth habit (West 1992). It hasbeen
listed as a noxious plant by most territorial authorities in New Zealand (Southland
Regiona Council 1999; Environment Waikato 1996).

Blanket spraying of herbicidesisthe most common technique recommended for
controlling the weed (Environment Bay of Plenty 1998) but the over-spray can
potentially contaminate the environment, impact on the local ecology, affect human
health (Wheeler 1999) or damage non-target plant species (Ryan 1985). All these
issues are becoming increasingly important when deciding on the most appropriate
strategy or herbicide application technique for controlling weeds. Some urban
councils have, or are looking to introduce, weed management policies to restrict or
evenbanthefoliar application of herbicidesindesignated areas(Davisand Billingham
1999). Thereis strong desire now from many territorial weed managers for targeted
herbicideapplicationtechnol ogiesto selectively kill weedsgrowinginenvironmental ly
sensitive areas.

The development and application of herbicidal gelsto the cut stem of weeds for
sel ective control has been described previously (Ward and Henzell 1999). The benefit
of gelsisthat they adhereto cut stemsand allow the active ingredient to be absorbed
directly into the plant. The product can be provided in aready-to-use form which
avoidsthemixing of chemical sand handling of concentrated sol utionsby theoperator.
Sufficiently high concentrations of active ingredient can beincorporated into the gel
to help ensure effective control isachieved with asingleapplication. Thisisimportant
for effectiveweed control withinthe conservation estateasmany areasareonly visited
occasionally (every 3-5years) by DOC staff. Thispaper summarisesresultsfromthree
trials over the 1995-99 period on the efficacy of arange of herbicidal gelsfor killing
old man’s beard.
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METHODS
Efficacy trial 1 (late spring application)

Twenty treatments were applied on 27 and 28 November 1995 to mature vinesin
different areas of native bush in the Taihape Scenic Reserve. Each treatment was
applied at about 1 m above ground level to 10 individual cut stems of old man’ sbeard
canes growing up trees within an approximately 5 n¥ plot. Three replicates of each
treatment were used giving atotal of 30 canes per treatment). Only the lower part of
canes ascending trees were treated to ensure the treatment was applied to cut-stems
attached to the crown. The canelength from thetreated stem to the crown varied from
2to 5 metres. Technical products of picloram (potassium salt), triclopyr (amine salt),
metsulfuron, phosphorousacid and sodium chlorate plusacommercial formulation of
Tordan 50-D (picloram + 2,4-D) were used at rates shown in Table 1. Treatment
effects were observed 11 and 17 months after application.

Efficacy trial 2 (winter application)

Twenty one gel treatments were applied at 3-5 mm thick over the cut stems of
caneson 30 August 1996. Thetria sitewas also in the Taihape Scenic Reserve close
to the spring application site. Thetrial layout and treatments tested were the same as
those used in the spring trials except that Tordon 50-D was tested over a wider
concentration range and sodium chlorate was omitted. Treatment effects were
observed at 7 and 24 months after application.

TABLE 1: Effect of a range of herbicidal gel treatments applied in late spring
1995 to cut stems of old man’s beard vines at 17 months after

treatment.
Treatment Rate (a.i. %) Dead canes (%)
picloram 4.0 100
2.0 44
1.0 100
0.5 50
0.25 30
Tordon 50-D* 8.0 70
4.0 57
2.0 80
triclopyr 45 44
2.0 50
1.0 30
metsulfuron 1.0 56
0.5 33
0.25 67
0.13 20
sodium chlorate 5.0 30
1.0 30
phosphorous acid 5.0 13
1.0 33
pruned control 0 29
Maximum LSD (P<0.05) 49

1Gels containing 8% active ingredient contained 1.6% picloram and 6.4% 2, 4-D

Management trial (late spring application)

The site chosen for the management trial was a circular area of approximately
1000 m? densely covered in native trees at the Taihape Reserve. The trial areawas
divided into four quarters. All the vinesin two quarters were cut and treated with 5%
picloram gel and all vines on the other two quarters were cut and treated with 1%
picloram gel. The treatments were applied on 25 November 1997 by four DOC field
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staff using TIPIT™ gel pruners and prototype loppers, or TIPIT™ gel prunersand a
pruning saw. Before any treatmentswere applied, staff wereinstructed on how to use
the pruners and loppers along with health and safety i ssues associated with the use of
picloram. DOC staff were then paired and each pair applied the 1% and 5% picloram
gel treatments. The treated canes varied between 3 and 50 mm diameter. At 2 hours
after application all the gels appeared to have been absorbed by the cut stem.

Most canes growing up trees were cut and treated at around 1 m above ground
level. On the larger canes or crowns present at ground level the canes were treated
at ground level. The 1 and 5% treated plots contained an average of 2.9 and 1.9
canes/m? respectively. The average amount of gel applied in the plotsvaried between
2.0and 2.5g/cane. A final assessment of treatment effectswascarried out at 14 months
after application. The plots were assessed periodically prior to this assessment to
monitor the efficacy of treatments and any effects on adjacent plant species.

RESULTS

Efficacy Trial 1 (late spring application)

Both the 1 and 4% picloram gel treatments were completely effective (Table 1).
Of theremaining treatments, the Tordon 50-D formulations containing 2 to 8% active
ingredient were marginally inferior to the picloram alone treatments, killing between
57 and 80% of treated canes. By the first assessment dieback up to 5 metres had
occurred on canes treated with the picloram gels and this was generally back to the
roots on the cane nearest the crown or to the crown itself. Root decay was clearly
evident and the canes could be easily pulled out of the ground with rootsintact. At the
final assessment most of the dead canesfrom thesetreatmentswerefound lying onthe
ground andin many caseswerecovered by undergrowth. Therewasno sign of toxicity
around the base of these canesindicating all or most of the herbicide wastaken up and
confined within the target plant.

TABLE 2: Effectsofarangeof herbicidal gelsapplied in winter 1996 to mature
old man’s beard vines at 24 months after treatment.

Treatment Rate (a.i. %) Dead canes (%)
picloram 4.0 73.3
2.0 10.4
1.0 31.4
0.5 10.4
0.25 20.4
Tordon 50-D* 8.0 26.6
4.0 15.7
2.0 6.7
1.0 29.5
0.5 38.9
0.25 24.4
triclopyr 45 21.7
2.0 24.1
1.0 20.0
metsulfuron 1.0 30.0
0.5 37.0
0.25 39.0
0.13 174
0.06 22.2
phosphorous acid 5.0 3.3
pruned control 0 3.3
LSD (P<0.05) 30.1

1Gels containing 8% active ingredient contained 1.6% picloram and 6.4% 2, 4-D.
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Theherbicidal gel scontaining 1% metsul furonor 2.0-4.5%triclopyr affected only
about half the treated canes. For these treatments, root decay on canes was minimal
with dieback in most cases back to the first roots where the cane touched the ground.
Phosphorous acid and sodium chlorate, each at a 5% concentration in the gel, were
ineffective.

Efficacy Trial 2 (winter application)

At the final assessment of the winter application trials, the 4% picloram gel
treatment wasthe only effective treatment (Table 2) but the level of control achieved
was less than the | ate spring application.

Management trial (late spring application)

Atthefinal assessment, 98.8% of stemstreated with the 5% picloram gel treatment
by DOC field staff were dead and there were no viable crowns evident on the treated
areas. This compared with an 81% Kkill of stems treated with the 1% picloram gel
(Table 3). Nodead, dying or epinastic effectswere evident on any adjacent plant at any
assessment.

TABLE 3: Efficacy of large scale applications of 1 and 5% picloram gel on cut
stems of old man’s beard at 14 months after treatment.

Picloram (%) Stems treated (no.) Dead stems (%)
1 425 81.2
5 480 98.8
DISCUSSION

Attheinitial assessment after one growing season, gels containing metsul furon or
glyphosate looked promising. By the final assessments after two seasons growth,
canes treated with these gels showed no signs of root decay and had numerous
regrowths mostly originating from the first roots in contact with the ground. The
picloram-based gels were clearly the more effective treatments, with late spring a
better time than winter to apply the gel treatment. The 4% picloram gel was still
effective when applied in winter. At the final assessments all the treated canes were
tracked back totheir roots. On canestreated with theeffectivepicloramgels, thelength
of dieback on some canes were up to 5 m from the point of treatment and all roots
originating from nodes had rotted showing excellent translocation of the herbicide.
For the Tordon 50-D (picloram + 2,4-D) gel formulationsthe maximum rate of active
ingredients applied (8%), which contained 1.6% picloram and 6.4% 2,4-D, was no
more effective than the gel containing 1% picloram alone.

The management trial was used to determineif a1 or 5% picloram gel would be
appropriate for general useinthefield. Thistrial clearly showed that the 5% gel was
the preferred option asit was almost totally effective with no viable old man’ s beard
crowns remaining on the plot and very few shoots of old man’s beard growing in the
upper native bush canopy two growing seasons after treatment. No collateral effects
on nearby untreated plants were identified on either the 1% or 5% treated plots.
Furthermore, in field operations DOC staff can spend more time beating through the
bush locating the vine than treating the infestation. For thisreason it isimportant that
the gel treatment used should be very effective to justify the time and effort spent in
finding thevines. To achievecompl ete containment of old man’ sbeard at asitefollow-
up treatment of seedlingsis required.

DOC field staff mostly applied thetreatmentsusing the TIPIT™ gel pruner. They
thought this was a practical tool for pruning and applying the gels to the cut stems
which were mostly 3-25 mm diameter and generally very flimsy to treat. A two-
handed operationisneeded to pruneand treat canes, with one hand holding the pruner
and the other holding the cane. Some larger vines were cut using a pruning saw and
then treated using the gel pruner to apply the gel.

© 2000 New Zealand Plant Protection Society (Inc.) www.nzpps.org  Refer to http:/Amww.nzpps.org/terms_of_use.html



Weed Control 288

Thefield staff considered gel pruning wasan excellent techniquefor targeting old
man’s beard in native bush where typically the vine needs to be controlled without
contaminating or affecting adjacent native plant species. Aninitial inspection at four
weeks after treatment showed only 60-90% of old man’ s beard canesin the plots had
beentreated inthefirst pass. Thishighlighted the difficulty inlocating and treating all
canesinasinglepass. Asaresult, asecond treatment passwas carried out on the plots
six weeks later to treat the remaining vinesin the plots.
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