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Figure 1. Plot in Giant City State Park that is heavily infested with Celastrus orbiculatus Thunb. 

Figure 2. EZ-Ject Lance. Figure 3. Celastrus orbiculatus Thunb.

Introduction

Exotic invasive plants pose a serious threat to our native ecosystems in that they can spread

rapidly, adapt quickly, and out compete native species (National Research Council 2002). The

EZ-Ject lance is one of the many tools managers are using to combat the problem of exotic

invasive plants. It is just over 1.5 meters long and can hold a total of 400 herbicide-filled shells

(Fig 2). Pressing the head of the lance into the base of a target inserts a single shell into the

cambium. Over time, the herbicide in the shell is taken up and the target killed. This system

has been tested as a delivery method for herbicide on a number of tree and shrub species

(Franz and Keiffer 2002, Milbauer et al. 2003), but no studies have been published in which the

target is a liana. In this study, we examined the effectiveness of glyphosate on oriental

bittersweet (Celastrus orbiculatus Thunb.) at three different dosages as applied via an EZ-Ject

lance. Our plots consisted primarily of upland forest edge habitat within Giant City State Park,

near Makanda in southern Illinois. Our main objective was to determine if this control method is

effective and should be recommended for land managers combating this species.

Materials and Methods

Plots were 5m by 5m and centered on concentrations of Celastrus orbiculatus (Figures 1 and

3 ). The stems were all measured at the base and confirmed to be less than 6.35cm in

diameter. This is the threshold at which the manufacturer suggests increasing the dosage from

one shell to two. Only a single stem in the whole study fell into the larger category.

We randomly assigned ten control plots to which no treatment was applied. Then we randomly

assigned ten plots for each of three different treatments (the suggested dosage of one shell,

2X suggested dosage, and 3X suggested dosage); total number of plots = 40. All stems within

a plot that were large enough to treat were lanced with the appropriate number of shells for the

treatment assigned to that plot (Figure 2). Stems smaller than 2cm were generally too small to

treat.

We returned to the plots 38 days later to assess efficacy of the treatments. Evaluations were

based on the entire plot as a whole and not on individual stems. Each plot was assigned a

value between zero and five on an ordinal scale based on the physical changes they displayed

after treatment (Table 1). This scale is a simplified version of one used by Meloche and

Murphy (2006) in their work with Ailanthus altissima (Mill.) Swingle.

We used contingency table analysis (Zar 1999) in the SAS software (2008) to analyze plot

frequency across dosage treatments and response groups.

Table 1: Treatment Response 

Categories

Code Criteria

0 No obvious effect

1 ≤ 50% of leaves browned

2 > 50% of leaves browned

3 ≤ 50% of leaves dropped

4 > 50% of leaves dropped

5 100% of leaves dropped

Hypothesis

H0: The level of Celastrus orbiculatus response is independent of the

dosage of glyphosate applied via the EZ-Ject lance.

HA: The level of Celastrus orbiculatus response is not independent of the

dosage of glyphosate applied via the EZ-Ject lance.

Discussion

Since all three treatments seemed to result in plots being assigned to the higher response categories, it

would appear that the suggested dosage of one shell per stem (less than 6.35cm in diameter) is sufficient

for Celastrus orbiculatus Thunb. It is also worth noting that this tool can extend treatment windows by

allowing treatment immediately before and even during precipitation events. Furthermore, because there is

no mixing of chemicals involved and the closed system minimizes contact with herbicide, this method is

ideal for use by inexperienced staff or volunteers.

While the EZ-Ject lance system does appear to be effective in this study, we experienced some usage

problems that prevent our recommending it for anything more than small projects with this species. The

shells are gravity fed from the chamber to the head and the lance is supposed to be used at a 30 to 45

degree angle for proper feeding. Given the sometimes horizontal growth habits of C. orbiculatus vines, we

were not always able to keep the lance at appropriate angles during treatment and experienced frequent

jams. Stems that were smaller than 2cm generally lacked sufficient back pressure to use the tool properly.

Priced at 18 cents a shell, a large project could also get quite expensive. It is our recommendation that the

EZ-Ject Lance only be used on smaller C. orbiculatus control projects in older infestations where stems are

large enough to treat.
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Results

The results are summarized in Table 2. Analysis of the frequency data indicated that the level of Celastrus

orbiculatus response is not independent of the dosage of glyphosate applied via the EZ-Ject lance. At 38

days after treatment, all plots that received any level of treatment were responding similarly with browning

and loss of leaves, while the control plots all remained unchanged.

Table 2: Frequency Distribution of Plots Across Dosage 

Treatments and Response Categories

Observed

Expected

Response Category
Total

0 1 2 3 4
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10 0 0 0 0
10

2.5 0.5 1.75 2.25 3

1X
0 2 3 2 3

10
2.5 0.5 1.75 2.25 3

2X
0 0 1 4 5

10
2.5 0.5 1.75 2.25 3

3X
0 0 3 3 4

10
2.5 0.5 1.75 2.25 3

Total 10 2 7 9 12 40


