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6.4 SPHAGNUM PALUSTRE SENSITIVITY TO SGMK LABORATORY RESULTS 
6.4.1 Introduction  
Previous research showed no difference (after 6 months) in Sphagnum palustre response to high (300 ml) 
and low (150 ml) doses of SGMK. These results led OANRP to treat an additional 10 plots with an even 
lower dose (75ml) of SGMK on June 4, 2009. Results 3 months post-treatment showed SGMK applied at 
a rate of 75 ml/m2 reduced Sphagnum cover significantly over the control group (see next graph). As 
preliminary results showed SGMK equally effective regardless of dose, further field testing was halted 
until the sensitively of Sphagnum to extremely low doses of SGMK could be determined in the 
laboratory. This section describes our laboratory experiment. 

Sphagnum cover was significantly reduced (2 sample T-Test, 
P<0.0001) in plots treated with 75 ml SGMK. Average reduction in 
Sphagnum cover for 75 ml after 3 months was similar to that found 
at 6 months for higher doses. 

 

 
6.4.2 Methods 
Sphagnum was collected from the Kaala NAR on August 6, 2009, and maintained for 1 week in a growth 
chamber at the University of Hawaii at Manoa (Temp. 67 ͦ F; 12 hour light/dark cycle) prior to testing. 
Replicates consisted of three strands of healthy (green) Sphagnum, 1 inch long, placed in a petri dish with 
moist filter paper. Forty two dishes of Sphagnum were prepared in this manner, arranged in rows and 
randomly assigned to 1 of 6 treatments (see next photo).  
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 Arrangement of dishes and group assignments prior to treatment. Note that all Sphagnum was 
alive prior to treatment and that treatments were randomized within each column for a total of 7 
replicates per group. 

 
Numeric codes written on petri dish covers correspond to the following treatment groups: 

Group 1: No treatment (control) 

Group 2: 75 ml SGMK/1.5 l H2O 

Group 3: 37.5 ml SGMK/1.5 l H2O 

Group 4: 19 ml SGMK/1.5 l H2O 

Group 5: 9.5 ml SGMK/1.5 l H2O 

Group 6: 5 ml SGMK/1.5 l H2O 

Treatment was applied by dipping moss for 1 second in SGMK solution (control group dipped in water 
only) after which the strand was returned to the petri dish. Moss was scored as either green (alive) or 
brown (dead).  Thus, a dish with no living Sphagnum received a score of 0, while one with all three 
strands alive received a score of 1 (see next photo). Moss color was recoreded1 hour post treatment and 
then every two days over a period of 2 weeks (August 12-26, 2009).  
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 Example of color changes due to treatment. The Sphagnum on the left received a score of 1, 
indicating that all 3 strands remain green, while that on the right received a 0 (none alive).  

 
This figure can be viewed in color on-line at 
http://www.botany.hawaii.edu/faculty/duffy/DPW/YER_2009/ 

6.4.3 Results and discussion 
Moss survival by treatment over time is shown in the below graph. Moss survival at two weeks 
was significantly reduced in all SGMK treatments compared to the control. Only the lowest 
concentration of SGMK (5 ml) failed to kill 100 percent of the moss. SGMK at concentrations 
19 ml and above resulted in 100 percent mortality after 48 hours. SGMK at concentrations >19 
ml showed browning within 1 hour of application. Based on these findings, an application rate of 
25 ml SGMK per square meter was field tested on September 4, 2009. 
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Moss survival over time (hours) by treatment. Panel headings correspond to the following 
treatment groups: one: No treatment (control); two: 75 ml SGMK/1.5 l H2O; three: 37.5 
ml SGMK/1.5 l H2O; four: 19 ml SGMK/1.5 l H2O; five: 9.5 ml SGMK/1.5 l H2O; six: 5 ml 
SGMK/1.5 l H2O 

 
6.5 ANT SURVEYS 
OANRP has conducted a thorough survey of ants in all Management Units with native endangered 
Achatinella species using a protocol developed by S. M. Plentovich, PhD (University of Hawaii at Manoa 
Zoology) and P. D. Krushelnycky, PhD (University of Hawaii at Manoa Plant Environmental Pest 
Program). This protocol appears in Appendix 6-1 titled Invasive Ant Monitoring Protocol. Below, please 
find a table of management units surveyed this past year. Collections are still being sorted. Management 
implications and analysis of these findings will appear in next year’s annual report. 

Management Units Surveyed in 2008-2009 
Management Unit Ant Species Found 2008-2009 
Helemano  Pheidole megacephala, Solenopsis papuana 
Kaala Cardiocondyla  minutior, C. venustula, C. wroughtoni, Ochetellus glaber, Solenopsis 

papuana, Tetramorium simillimum 
Kaena Point Ochetellus glaber, Monomorium floricola, Paratrechina longicornis, Tetramorium 

simillimum 
Kahanahaiki Anoplolepis gracilipes, Cardiocondyla emeryi, C. wroughtoni, C. venustula, 

Leptogenys falcigera, Ochetellus glaber, Plagiolepis alludi,  Solenopsis geminata, S. 
papuana, Technomyrmex albipes, Tetramorium simillimum 

Kaluakauila Anoplolepis gracilipes, Ochetellus glaber 
Ekahanui Plagiolepis alludi, Solenopsis papuana 
Ohikilolo Ochetellus glaber, Pheidole megacephala 
Pahole Paratrechina longicornis, Solenopsis papuana 
Palikea Cardiocondyla venustula, Solenopsis papuana 




