Experiments in Boiling Water/Hot Steam as a Weed-Control Method

Pritchard Beach Park  June-September 2000
Treatment Administrator:  Phil Renfrow, SE Parks 

Monitoring Administrators:  Starflower Foundation

(Acacia Smith, Leslie Phillips-Catton, Jennifer Symms)

Background:  Pritchard Beach Park was used as a site for experimenting with boiling water/steam heat as a weed-control possibility.  Two different plots were set up within the park to assess the treatment effects on two problematic non-natives:  Clover (both Red and White) and Bentgrass.  Prior to treatments, the tall weeds were cut with a scythe.  Treatments began in June of 2000 and continued roughly every 4-6 weeks until the end of September 2000.  

While we attempted to coordinate the monitoring of the plots to follow the treatments closely, it often was not possible (see charts below for date layouts).  Monitoring consisted of listing all noticeable vegetation in the plot, estimating the percent cover of each species and recording it as a Cover Class Value (see table).  In addition to cover classes of vegetation species, we also noted the percent cover of bare ground and dead/brown material as a Cover Class Value.  The dead/brown material value is useful in terms of tracking possible effects the most recent treatment and/or overall treatments were having on the eradication (death) of vegetation in the plots.  However, dead/brown material per species was not noted, as it would be difficult to assess and because we could begin to infer from the change in a species’ cover class over time, the effect of treatment on  the individual species.

( Wet Meadow / Clover Site:  ‘Plot #2’ Located NE of the Boardwalk(
Background Plot Description:

Moisture:  Moist November through June

Exposure:  Full Sun
Vegetation:
Although no baseline vegetation data was collected prior to implementation of the experiment, it is known that this plot is dominated by both Red and White Clover (Trifolium pratense and Trifolium repens respectively).  Other non-native ‘weeds’  have been present in this area, but not to the degree of the Clovers.  There was, and continues to be, also a small presence of some natives in this plot (see chart below), mostly Lupine species.

Below is a compilation of plant species present in this Clover plot, the treatment dates and details, and the Cover Class Values measured at each monitoring session:

Cover Class Value Key:

T=trace  <2%              4= 26-50%

1= 2-5%                      5= 51-75%

2= 6=15%                   6= 76-95%

 3= 16-25%                  7= 96-100%
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Discussion of Boiling Water/Steam Treatments on Clover Site:

Overall, it would appear that the treatments had immediate effects on the vegetation in general as seen by the Dead/Brown Material Cover Class trends.   Data collected in the first  monitoring session after treatments shows a high cover class of 76-95% of the material in the plot.  Thus, the majority of vegetation in this plot immediately post-treatment was dead or brown.  However, these effects did not endure for a great amount of time, nor show any cumulative effects over the course of the experiment.


Can this presence of Dead/Brown vegetation material be attributed to the treatment sessions?  YES.  Were we only to look at the Cover Class Value of Dead/Brown Material for the June 29, 2000 data collection, it would appear as if the treatment had an effect initially, but there would be nothing to say that perhaps the observation was not a result of a seasonal change or some other coincidental factor unknown to the monitoring team.  However, because this high percentage of Dead/Brown Material reappears on August 18, 2000, immediately after the August treatment, we can assume that the Hot Water/Steam treatments are affecting the vegetation by increasing the amount of dead/brown vs. live/green vegetation.

Please note, however, that these effects are temporary.  Within 3 weeks (as in the case of June 29-July 21, 2000) and 4 weeks (August 18-September 19, 2000) without treatment, the percentage of Dead/Brown Material in this plot begins to decrease, as shown by the Cover Class Values, and the percentage of live/green vegetation begins to increase, as shown by the  general increase in Cover Class Values for listed species.


How are Clover species affected by treatments?   It would appear as if the percentage of White Clover (Trifolium repens) does show some decrease over time (from a Cover Class Value of 2 to 1), but not a great change.  Interestingly, White Clover had the initial Cover Class Value of 2 after first treatment (See June 29, 2000 monitoring data), however instead of slowly increasing in presence as more time passes after treatment, this species showed a decrease in presence.  This contradicts what one would expect if the treatments were having an effect on this species.  We would rather expect that the presence, as represented by Cover Class Value would increase as more time passed since one treatment and before the next.  This is not the case with White Clover, and in fact, the species showed no change in Cover Class Value from before the July 26, 2000 treatment to after—there was instead a constant Cover Class Value of 1.

Likewise, it does not appear to be the case that these treatments had any lasting effects on Red Clover (Trifolium pratense).  The initial Cover Class Value, post June 6, 2000 treatment, shows a promising 0 which means that none where seen.   Whether or  not  this value is a result of the treatment can not be determined for sure as no baseline data was recorded prior to the first treatment session.   In fact, the presence of Red Clover quickly increases (as noted by the jump from zero on June 29  to a Cover Class Value of 3 on July 21) and remains steady throughout the duration of the entire experiment.   Interestingly, increasing the temperature and psi of the water/steam does nothing to affect the presence of Red Clover neither, as noted by the lack of change in Cover Class Value from July 21 to August 18.


How are Natives affected by treatments in thispPlot?  It would appear that the few natives observed in this plot, as denoted by the ‘*’ next to their names in the table, did not show to be greatly hurt by the treatments.  However, please note that Natives never held a great presence in this area.

(Meadow / Bentgrass Site:   ‘Plot #4’ Located SE of Boardwalk(
Background Plot Description:

Moisture:  Moist November-June

Exposure:  Full Sun

Vegetation:
As with the Clover Site plot, no baseline vegetation data was collected for this Bentgrass (Agrostis sp.)Site plot prior to implementation of treatments, however it is known that this plot was dominated by non-native, invasive grasses (namely Bentgrass) with a small presence of natives such as Soft Rush (Juncus effusus), Silverweed (Potentilla anserina ssp. Pacifica) as well as some Slough Sedge (Carex obnupta).

This particular plot was created partially through the experiment, to replace a previously used but inappropriate Bentgrass plot.  For this reason, data was only collected for this plot on two occasions (August 18 and September 19, 2000).  

Below is  a compilation of plant species present in this Bentgrass plot, the treatment dates and details, and the Cover Class Values measured at each of the two monitoring sessions:

Cover Class Value Key:

      T= trace  <2%      4=  26-50%

      1=  2-5%               5=  51-75%

      2=  6-15%             6=  76-95%

      3=  16-25%           7=  96-100%

Cover Class Values for Steam Treatments of  Bentgrass Site
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Discussion of Boiling Water/Steam Treatments on Bentgrass Site:

Overall, it would appear again (like the previous plot) that the treatment had an initial effect on the vegetation, as seen by the high Cover Class Value for the Dead/Brown Material in the plot 9 days after treatment.   However, it would appear as if these treatment effects did not endure for a great amount of time, as seen by jump in Cover Class Value/presence of Dead/Brown Material from August 18-September 19, 2000.


Can this presence of Dead/Brown vegetation material be attributed to the treatment sessions?    Likely, but uncertain.   Although there is no baseline data, we can assume that this plot was fairly live/green in July and August prior to treatment, as would be consistent with the surrounding areas.  Thus, this initial Dead/Brown is likely the result of the treatment performed on August 9, 2000.  This would also be suggested by decrease in presence and cover of Dead/Brown material as more time passes since treatment (as seen by Sept. 19 data above, 5 weeks post treatment).  However, the ability to draw a strong positive correlation between the presence of Dead/Brown Material and the effects of treatment is impossible given the lack of sufficient data and reproduced results.


Is Bentgrass (Agrostis sp.) affected by treatments?    Inconclusive.   Because we have only two Cover Class Values for this species, and both are in relation to the same single treatment session,  accurate assumptions can not be made regarding the correlation between Bentgrass presence and treatment.  It would appear that, because the presence of Bentgrass increases as more time passes since treatment (compare August 18 and September 19 cover class data in the table above), this species was initially affected by the treatment.  However, this could also be the result of a natural growth pattern, seasonal change, or any other coincidence not accounted for.  Because there is so little data, it is not possible to correlate for sure the Cover Class Values with treatment, for this or any other species in the plot.

(Summarization of Boiling Water/Steam Treatment Effects on the Whole(

Overall, it appears that Hot Water/Steam treatment initially decreases the presence of live ‘weeds’ in these plots.  However, this decrease only lasts about 4-6 weeks until the species start picking up growth again.  It may be that increasing the number of treatment sessions per plot in a month from one to two may help to create a more lasting effect on the ‘weed’ species presence in an area.  However, how such a regiment would affect the soil life, if at all, should be taken into account as well.  


Specifically, it appears to be the case that, while  the Hot Water/Steam treatments may have decreased the presence of White Clover (Trifolium pratense), they did nothing to decrease the cover of Red Clover with this treatment/monitoring regiment.  Perhaps with the proposed twice monthly treatments, and having monitoring sessions more closely affiliated with treatment date, different results could be observed.


Specific assumptions can not yet be made regarding how this treatment regiment affects Bentgrass (Agrostis sp.) due to the late creation of this plot and, thus, insufficient amount of data.  Future experiments recommended, however with an increased treatment/monitoring regiment as mentioned above.

General Recommendations:

Create a ‘control plot’ for each treatment plot, in vicinity of treatment plots and with similar plant communities.

Collect baseline vegetation data

Administer treatments more frequently.

More closely schedule monitoring with completion of each treatment session, preferably within a standardized amount of time (for example, always monitor within 7-10 days after treatment).
