Experiments with Compost Tea and Mycorrhizae Applications on  Wet Meadow and Upland Native Plant Communities
Pritchard Beach Park  June-September 2000

Compost Tea and Solubable Mycorrhizea Administrator:  Phil Renfrow, SE Parks

Upland Mycorrhizae Tablet Administrator:  Jim Evans/Starflower Foundation

Monitoring Administrators:  Starflower Foundation
(Acacia Smith, Leslie Phillips-Catton, Jennifer Symms)

Background:  Pritchard Beach Park was used as the site for experimentation with Compost Tea and Mycorrhizae, both individually and in combination.   Plots were set up in two different areas in the park, with two differing ecologies and plant communities:  Phase II Wet Meadow plots, dominated by Natives such as Lupine species, Red Fescue, Toad Rush, Meadow Barley and a few non-natives and Phase I SE Upland Plots, dominated by Native shrubs (detailed species list in charts below).  

Four plots were established in each area (Wet Meadow and SE Upland) in order to experiment with the following application combinations:  Compost Tea only, Mycorrhizae only, Compost Tea & Mycorrhizae, and a No Treatment/Control Plot.

Treatment sessions with Compost Tea began in May of 2000, with the introduction of Mycorrhizae applications in July of 2000, and ended in early October 2000.  Monitoring of these plots began in late June 2000, ending in mid-September 2000.

Through the monitoring data collection, we hope to assess how these various treatments affect the presence of species (as represented by percent cover) in each plot, as well as the growth of specific shrubs in an upland environment (as represented by height measurements over time).

Initial soil samples were taken for a number of these areas (Phil Renfrow has specific data) in order to assess the initial health of the soil and soil food web (fungal, bacterial, nematodal, etc. life in the soil).  That data is not presented in this summary.

(Wet Meadow/Phase II Compost Tea and Mycorrhizae Test Plots(
Four plots were established in this wet meadow site (for specific plot layout, see map attached).  The treatment regiments of the individual wet meadow plots are as follows:




Plot #1:  Tea only




Plot #2:  Mycorrhizae only




Plot #3:  Tea + Mycorrhizae 




Plot #4:  Control/No Treatment

Site Characteristics:

Moisture/Soil:  Saturated from November-June; mostly dry July-October

Exposure:  Full Sun

General Vegetation:  Main species include Toad Rush (Juncus bufonius), Red Fescue (Festuca rubra), Large-Leaved Lupine (Lupinus polyphyllus), other native Lupinus sp., Meadow Barley (Hordeum brachyantherum), and Regreen.  Non-natives include Red and White Clovers (Triflolium pratense and T.repens, respectively), as well as Bentgrass (Agrostis sp.).  The Large-Leaved Lupines have been suffering from leaf mildew; treatments do not seem to have deterred/decrease the mildew.

This area was seeded in the fall/winter of 1999, but not extremely heavily.  Germination of many species was poor.  There are also some indentations in the landscape which remain saturated longer (and actually pool water in the winter months) than other areas and have shown a decreased seed germination, resulting in bare patches throughout the meadow.

Other Site Features:  Jute fabric for erosion control.

The monitoring/data collection for these plots revolved around identifying species present in each plot and visual estimation of percent cover  per species, which is represented by a Cover Class Value indicating a percentage range for cover.  It is quite difficult to measure a specific percentage cover for a species, thus using the range method was chosen as a more efficient method than attempting to pinpoint an exact number percentage.  Cover Class Values are as follows:

0= no presence
T= Trace; represents less than 2% cover of species for entire plot

1= 2-5% cover of species for entire plot

2= 6-15% cover of species for entire plot

3= 16-25% cover of species for entire plot

4= 26-50% cover of species for entire plot

5= 51-75% cover of species for entire plot

6= 76-95% cover of species for entire plot

7= 96-100% cover of species for entire plot

For these plots, please keep in mind the given treatment schedules (per Phil Renfrow) and monitoring schedules (per Starflower):


Plot #1 Treatment Dates:  May 18, June 2, June 15, June 29, July 12, July 26, August 10, August 24, September 6


Plot #2 Treatment Dates:  July 12


Plot #3 Treatment Dates:
May 18, June 2,June 15,  June 29, July 12, July 26, August 10, August 24, September 6


Plot #4 Treatment Dates:  NO TREATMENTS, CONTROL PLOT

All four plots were monitored on the following schedule:  June 26, July 29, August 18, and September 19

**note that monitoring activities did not immediately follow or correlate with treatment times.

Species percent covers for all four Wet Meadow plots, as represented by a Cover Class Value, is presented in the table below:

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%

Species Presence as Represented by Cover Class Values for Wet Meadow Compost Tea/Mycorrhizae Plots
Cover Class Data is presented by monitoring date as follows:  June 26-July 29-August 18-Septermber 19


Plot #1
Plot #2
Plot #3
Plot #4

Vegetation Species
Compost Tea Only
Mycorrhizae Only
Tea + Mycorrhizae
Control

* = Native











Achillea millefolium *
2 - 1 - 1 - 0
T - T - T - 0
T - 1 - 1 - 1 
T - 1 - 1 - 1

Agrostis sp.
0 - 0 - 0 - T
0 - 0 - 0 - T
0 - 0 - 0 - T
0 - 0 -T - T

Anaphalis margaritacea *
0 - 0 - 0 - 0
0 - 0 - 0 - 0
0 - 0 - 0 - T
0 - 0 - 0 - 0

Bromus sp.
1 - T - T- T
1 - T - T- 0
1 - T - T - 0
1 - T - T - T

Epilobium sp. *
0 - 0 - 0 - 0
 0 - 0 - 0 - 0
0 - 0 - 0 - 0 
0 - 0 - 0 - T

Festuca rubra *
3 - 3 - 3 - 3
3 - 3 - 3 - 3
2 - 2 - 4 - 4 
3 - 2 - 3 - 4

Gnaphalium uliginosum *
0 - T - T - T
0 - 0 - 0 - 0
0 - T - 1 - 1
0 - 0 - 0 - 1

Holcus lanatus
T - T - T - T
T - T- T- 0
0 - 0 - 0 - T
T - T- T - T

Hordeum brachyantherum *
3 - 2 - 2 - 1
2 - 2 - 1 - 2 
3 - 3 - 1 - 2
2 - 2 - 2 - 2 

Hypochaeris radicata
T - T - T - T
0 - 0 - 0 - 0
0 - 0 - T - 0
0 - 0 - T - 0

Juncus bufonius *
4 - 3 - 3 - 2
3 - 3 - 3 - 3
4 - 4 - 5 - 4
3 - 3 - 3 - 4

Lolium perenne
1 - T - T - T 
1 - 1 - 1 - 0
T - T- T - T
1 - 1 - T - T

Lotus purshiana *
1 - 1 - 1 -T
1 - 1 - 1 - T
1 - 2 - 1 - T
T - 1 - T - 1

Lupine polyphyllus *
0 - 0 - 1 - 1
0 - 0 - 2 - 2 
0 - 0 - 2 - 2
0 - 0 - 1 - 2

Lupine sp. *
1 - 2 - 2 - 3
1 - 2 - 2 - 3
1 - 2 - 1 - 2 
T - 2 - 1 - 2 

Medicago lupulina
1 - T - T- 0
1 - 1 - T - 0
1 - T - T - 0
T - T - T - 0

Plantago lanceolata
T - T - T - T
0 - 0 - 0 - 0
 0 - T - T - 1
0 - 0  - 0 - T

Poa annua
1 - T - T - 0
2 - T - T - 0
2 - 1 - T - 0
2 - 2 - T - 0

Ranunculus repens
0 - 0 - 0 - 0
0 - 0 - 0 - 0 
0 - 0 - T - T
T - T - 0 - 0 

ReGreen
2 - 1 - 1 - 1
2 - 2 - 2 - 1
2 - 1 - 1 - 1
2 - 1 - 1- 1

Trifolium repens
1 - 1 - 1 - 1
T - 1 - 1 - 1
T - 2 - 2 - 3
T - 1 - 1 - 2













Bare Ground
3 - 3 - 2 - 2
2 - 2 - 2 - 2
1 - 1 - T - 1
2 - 2 - T - 1

Discussion:


There is no predictable trend evident from this data.  The slow disappearance of many grasses and forbs (such as Juncus bufonius, Lolium perenne, and Lotus purshiana) is likely due to normal end of season senescence.  

Does Mycorrhizae affect growth of vegetation?  The only species which shows a suggestive reaction to mycorrhizae across the 4 plots is Meadow barley (Hordeum brachyantherum), which senesced as usual in plot 1 (tea only), but made a comeback with new germination and growth by the September 19th survey in plots 2 and 3 (mycorrhizae and tea + mycorrhizae respectively).  The control plot, however, shows a constant % cover of Meadow barley over time, suggesting that its senescence rate = its germination rate.  Since the control plot exhibits a 1:1 ratio of germination: senescence, the differing rates between plots are likely attributed to differences in individual plot conditions (such as elevation and moisture), rather that to influence by mycorrhizae.  This does not, however, prove that mycorrhizae are not beneficial to plant growth.   The lack of conclusive results may be due to an insufficient length of experimental treatment and monitoring, poor soil quality, or the inability of mycorrhizae to efficiently adapt to this type of soil (mainly clay).

Does Compost Tea affect growth of vegetation?  There is no conclusive result as to whether compost tea positively or negatively affected vegetation growth overall.  Some species % cover decreased over time, and some increased over time, with no regard, to type, of treatment.  This suggests that either the length of the experiment was not sufficient to produce tangible results, or compost tea is ineffective in this situation.  Possibly extending the treatments of compost tea in this area would allow the tea to accumulate and ammend the soil to some degree.

Recommendations:

1.    Collect baseline data before mycorrhizae treatments begin.

2.  Rule out variables such as poor soil quality by testing mycorrhizal levels in the soil to determine their success in this habitat, and testing control plot soil vs. compost tea treated soil to detect possible beneficial changes in treated soil.

3.  Correlate experimental treatment dates closely with monitoring dates.

(SE Upland Native Shrub Communities Compost Tea and Mycorrhizae Test Beds(
Four plots were established in this upland site (for specific plot layout, see map attached).  The treatment regiments of the individual upland plots are as follows:




Plot #1:  Mycorrhizae only




Plot #2:  Control/No Treatment




Plot #3:  Tea + Mycorrhizae 




Plot #4:  Compost Tea Only

Site Characteristics:

Moisture/Soil:  Dry Upland. Soil varies from fair quality with some clay content to rocky and extremely compacted.

Exposure:  Mostly sunny right now in its pioneer stages; intended for the trees to eventually provide shade to the understory shrubs.

General Vegetation:    While no baseline vegetation data was collected on this site prior to initiation of the experiment, some knowledge is known off-hand:  This site is a mixture of  (mostly) native trees and shrubs adapted to ‘edge’ situations which receive more light.  The main species present are Thimbleberry (Rubus parviflorus), Tall Oregon Grape (Mahonia aquiflolium), Salal (Gaultheria shallon), Sword Fern (Polystichum munitum), Douglas Fir (Pseudotsuga menziesii), and Big Leaf Maple (Acer macrophyllum).  Non-natives include clovers (Trifolium sp.) and Bentgrass (Agrostis sp.), among others.

Certain species have not done well in these plots overall, such as Salal, possibly due to sun exposure, poor soil quality or a lack of moisture.  Douglas Fir has also suffered throughout these plots with about 50% mortality.  These stressed conditions were observed prior to treatments, however, and are not necessarily correlated to the experiments.

Other Site Features:  4-8” of mulch present; Irrigation for trees and large shrubs (watered approximately once every 30 days for 24 hours each session).

The monitoring/data collection for these plots revolved around identifying species present in each plot and visual estimation of percent cover  per species, which is represented by a Cover Class Value the indicates a percentage range for cover.  It is quite difficult to measure a specific percentage cover for a species, thus using the range method was chosen and seemed more efficient than attempting to pinpoint an exact number percentage.  Cover Class Values are as follows:

0= no presence
T= Trace; represents less than 2% cover of species for entire plot

1= 2-5% cover of species for entire plot

2= 6-15% cover of species for entire plot

3= 16-25% cover of species for entire plot

4= 26-50% cover of species for entire plot

5= 51-75% cover of species for entire plot

6= 76-95% cover of species for entire plot

7= 96-100% cover of species for entire plot

We also chose 4 shrub/tree species, 2-3 individuals of each species:  Thimbleberry, Sword Fern, Douglas Fir and Tall Oregon Grape   that were present in all 4 plots for the purpose of tracking the  effects on overall height growth each treatment had, if any.  Height was recorded in feet, the average taken of the 3 individuals of each species per month, and then the averages were compared from the start of monitoring in June to the end in September (presented as Average Change in Height).

For each plot please keep in mind the following treatment schedule:

Plot #1:  July 12

Plot #2:  NO TREATMENT/CONTROL PLOT

Plot #3:  May 18, June 2, June 15, June 29, July 12, July 26, August 10,  August 24, September 6

Plot #4:  May 18, June 2, June 15, June 29, July 12, July 26, August 10, August 24, September 6

For ALL  plots please note the following Monitoring schedule:


June 26, July 29, August 18, September 19

Species percent covers for all four Upland plots (as represented by a Cover Class Value), as well as average heights per month and average height changes overall are presented in the tables below:

**please note that Cover Class Values are represented by date as such:


June 26-July 29-August 18-September 19


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%

**This table page is included in the hardcopy report only**  Please see hardcopy report.

Discussion:

Overall, there is no pattern between success of vegetation (shown by average change in height) and application of tea and or mycorrhizae.

Does Compost Tea and or Mycorrhizae affect vegetation growth?  There is a dramatic increase in average height of both thimbleberry (Rubus parviflorus) and Douglas Fir (Pseudotsuga menziesii) in plots treated with compost tea and tea + mycorrhizae, but also in plots with mycorrhizae only.  Thimbleberry thrived especially in the tea only plot (#4).  However, Douglas Fir showed most success in the mycorrhizae only plot (#1).  

In addition, the Oregon grape (Mahonia aquilinum) and Swordfern (Polystichum munitum) exhibited most dramatic change in height in the control plot, suggesting that compost tea and or mycorrhizae addition do not affect the growth of these species, or have not as yet affected their growth.

This discrepancy in observed affect between species cannot be explained by a preference of one treatment over another by plant type, as the evergreen species exhibit differing results (oregon grape and swordfern most successful in control plot, doug fir most successful in mycorrhizae plot).  As well, the non-evergreen shrub thimbleberry shows a different result altogether (most success in tea only plot).

Both thimbleberry and douglas fir showed increased growth rates in all experimental plots as compared to the control plot (#2), suggesting that tea, mycorrhizae, and tea + mycorrhizae are all beneficial to the growth of these two species.  But since this result is not shown in all species, the apparent success could be due to variation in plot conditions such as soil, moisture and exposure of measured plants.

Reccomendations:

1.  Continue treatments in these areas while planning follow-up monitoring for next year.

2.  Monitor next year starting earlier in the spring, and correlate treatments with monitoring regime.
3.  Compare the data set from this year, with that of next year, extrapolating longer term results.
