02.05.08

Sonoma Mountain Institute

Grassland Experiment

Purpose: 

To create an environment for native grass species to germinate and out-compete non-native grass species via biological amendments (compost, compost tea and fungal foods).  

Background Information/Hypothesis: 

We have identified three major plant communities in the grasslands at Sonoma Mountain Institute: 

1. Annual Upland grass community dominated by wild oats Avena Fatua  (wild oats), Bromus diandrus (ripgut grass), and Bromus hordeaceus (soft chess). This community is compacted with too low of water holding capacity to maintain perennial grasses. 

2. Perennial Dry grass community, dominated by Phalaris aquatica (harding grass). This community is compacted with some water present to allow perennial growth. 

3. Perennial Wet grass community, dominated by Holcus lanatus (velvet grass), Festuca arundinacea (tall fescue) and Mentha pulegium (pennyroyal). This community is compacted with water present through most of the year also allowing for perennial growth.

We are proposing that by putting the proper biology into the soil with applications of quality compost tea, we can build soil structure, improve moisture retention, and initiate the nutrient cycle to create an environment that selects for the native species.

Methods: 

· Define the boundaries of the three separate grass communities across the ranch:
· Annual Upland (AU)
· Perennial Dry (PD)
· Perennial Wet (PW)
· Define community plots within the grassland along the north west perimeter, near the barn (see attached map):
· Create three 50 X 50 foot plots within each plant community.  Leave at least a 50 foot buffer zone between each treatment plot
· Each plot will receive a separate treatment application
· Control (white) – no action to be taken.  Previous trials within the oak woodland showed no effect of water added at the same rate as ACT (aerobic compost tea).  Therefore, a water control is not needed in the future.

· ACT plus fungal food (orange)

· 45 gallons of aerated compost tea, checked prior to application to make certain adequate concentrations of organisms are present in the tea, plus 5 gallons of fungal foods (2.5 gal Turf Pro and 2.5 gal fish hydrolysate).  A total of 50 gal of this mix will be applied per treatment.

· ACT plus compost (green)

· Compost will be applied at 1 ton per acre (1 ton = 2000 lbs, 50 X 50 ft area is 0.01 ac, or 20 pounds of compost per plot = 4 x 5 gallon buckets)

· ACT applied at 50 gal per 50 X 50 ft area

· Treatment & Testing:

· Baseline Data to be taken after rains start in the fall of 2006, but BEFORE treatments are applied:

· Soil testing.  

· Take 5 soil cores from a third of the plot area, composite and assess.  

· There will be three samples from each plot (east, center and west), three treatments (control, tea and compost, tea and fungal food) and three plant communities on each date for a total of 27 soil biology and 27 soil chemistry samples per testing date. 

· Each soil biology sample will be taken immediately next to the stem of the predominant species.  Be sure that each sample is taken next to the same plant species while collecting on a sample date, but realize that the predominant species may change over time. 

· Soil Compaction will be measured with a penetrometer in each third (east, center and west) of all plots for a total of 27 readings.

· 1st Treatment Application to occur after first good fall rain

· 1st Monitor will occur 2 weeks post fall application

· Full soil foodwebs

· Tea qualitative

· Soil chemistry

· 2nd, 3rd & 4th Treatment Application (Spring Applications) will occur prior to the end of the rainy season preferably when we notice a flush of new growth in the spring.

· 2nd Monitor will occur 2 weeks post 4th Treatment Application

· Early Summer compile a plant species list for each plot 

Budget: 

(Please note that some dollar amounts have been estimated due to unfeasibility to separate out exact amounts of bulk supplies.)
2006 Budget Costs:

	Budget Item
	Quantity SMI
	Amount
	Total

	Compost
	1
	175.50
	175.00

	Compost Tea Starter Kits
	2
	75.00
	150.00

	Compost Tea Testing
	2
	216.00
	432.00

	Soil Biology Testing

Baseline Testing
	27


	216.00
	5832.00

	Soil Chemistry Testing
	27
	36.00
	972.00

	Total
	
	
	7561.00


2007 Budget Costs:

	Budget Item
	Quantity SMI
	Amount
	Total

	Compost
	
	
	

	Compost Tea Ingredients
	
	50.00
	50.00

	Compost Tea Testing
	5
	40.00
	200.00

	Soil Biology Testing

1st & 2nd round of testing
	27 (SFI)

27 (SMI)
	216.00 

40.00
	5832.00

2160.00

	Soil Chemistry Testing
	54
	36.00
	1944.00

	Total
	
	
	10186.00


Budget Notes:

· Compost = Estimated from Soils Plus Purchase on 6.16.06 for $893.60. For the Grassland Experiment we are using a total of 20 gallons for each Tea & Compost Plot (AU-T, PD-T and PW-T) and projecting for an initial 2 treatments for a total of 60 gallons of compost.

· Compost Tea Starter Kits = Initial treatment was created from a Nature Technology starter kit. By the second treatment application SMI was creating our own compost to use for starter kits, which in turn decreased our initial budget projection.

· Soil Biology Testing = In 2007 SMI began completing SFI total foodwebs for 20% cost.

Data: See attached full data spreadsheets.

Discussion: 

We began our initial baseline testing later than proposed due to a dry fall with late rains. The first treatment application took place on December 8, 2006 followed with the soil testing approximately two weeks later.  After review of the soil data by Dr. Elaine Ingham, a decision was made to alter our original testing plan and do three consecutive treatments in effort to drive the soil biology numbers in the desired direction. See the below table for the experiment timeline.


Grassland Timeline & Testing File Name

	Treatment
	Monitor
	Tea Tests
	Compost Tests
	Date

	
	Baseline 
	
	
	12-04-06

	Treatment 1
	
	Full T-120706
	Qual C-050206-EB

           (01-102373)

Full   C-120706-SP

(Most likely a mix)
	12-08-06

	
	Monitor 1
	
	
	01-15-07

	Treatment 2
	
	Qual T-022207-GBA

Qual T-022207-GBB
	Full   C-060007-SP
	02-23-07

	Treatment 3
	
	Qual T-050207-GBA

Qual T-050207-WG
	
	05-02-07

	Treatment 4
	
	Qual T-050607-GBA

Qual T-050607-WG
	
	05-07-07

	
	Monitor 2
	
	
	05-21-07


On November 10, 2007 Dr. Elaine Ingham, Brenda Lear, Jacob Quinn and Cate Brown reviewed the final data of the Grassland Experiment. In conclusion, this experiment has not altered the soil biology or chemistry with any of our treatments to make a significant measurable difference; nor did we observe a change in percent coverage of native and non-native grass species. Our data does reflect seasonal trends within the control plots that support further study. 

Seasonal Trends: In evaluating the soil biology trends from December 2006, January 2007 and May 2007 we found as the soil became more dry the total fungi decreased in the annual upland community while the total bacteria and total fungi decreased in the perennial dry community. We also found that although the soil moisture remained constant in the perennial wet community, the active fungi increased and the total fungi decreased.

In evaluating the soil chemistry data from all plots compiled in January 2007 and May 2007 we found:

· The buffering capacity for all the grassland communities was between 7.4-7.7 suggesting our Ca:Mg ratios are much higher than expected.

· According to Dr. Ingham our soil, Laniger loam, should have a Ca:Mg ratio of 6:1 in the exchangeable pool. In all off our plots the Ca:Mg ratio was lower than 6:1 ranging from 5.5:1 to 1.9:1. 

· In all of the control plots the calcium, phosphorous, magnesium and manganese decreased.

· The perennial wet plots had a much higher iron content than the other two communities in January.

· In the AU-TFF plot the calcium decreased and the total fungi increased. Dr. Elaine Ingham stated this could be a correlation between the soil biology and the soil chemistry, but it is hard to conclude since we did not observe this in the other TFF (compost tea and fungal foods) treatment plots to the same degree.

Recommendations/Future Suggestions: From the beginning of this experiment we were in a state of “catch-up”, having to back track to acquire the necessary information to allow for a concentrated purpose. We have learned many lessons in conducting an experiment including, the importance and efficiencies of a thorough review of literature and inquiry with local experts. 

According to Dr. Elaine Ingham we are striving to create a 1:1, fungal to bacterial ratio within a native grassland ecosystem. It is not defined what the exact ratio of fungi to bacteria in compost and compost tea that is needed to drive a bacterial dominant ecosystem to a 1:1 ratio; we can only hypothesize that it will take a fungal dominant compost and compost tea. We have learned that it is not easy to create a fungal dominant compost and compost tea and need to conduct further study of how ingredients and starting materials affect our ability to raise fungal numbers and reduce our bacterial biomass.

Although from the data we did not observe significant measurable differences from our treatments, we do strongly suspect seasonal shifts/trends within each of the grassland communities, leading to further study.  

One of the goals of science is to inspire and lead us to more questions and a deeper curiosity. The grassland experiment has opened SMI to further education and inquiry about compost, compost tea, soil biology, soil chemistry and native habitats. We have asked new questions and gathered baseline data that will be beneficial and transferable to other projects.
