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Abstract

The non-profit organization 21 Acres, is seeking an effective solution to irrigating the various farm plots.  To that end, 21 Acres needs to know as much as they can about the soils in their fields.  Our group’s goal was measuring and analyzing the pH levels from the gathered soil samples from 21 acres.

The pH levels of the twenty five (25) soil samples collected from 21 acres ranged from 6 to 6.4.  These levels are overall slightly acidic and at prime levels for garden type conditions, but lime could be added to some lower pH fields to raise the pH levels of the soil.

Introduction

 
To many farmers and crop growers sometimes it is hard for them to figure out the pH level of their field, and knowing the pH level of the soil is essential while growing different plants.  For our project, we were given this opportunity to visit 21 Acres to collect different soil samples and we had to divide 21 Acres into 26 smaller fields to make our task more efficient and easier to identify.  The purpose of this project is to identify the pH levels for different fields across 21 acres, to help 21 Acre farmers figure out what are the levels of pH of the soil among different divided fields and provide them a better sense of how healthy their soil condition are. 

The level of pH in the soil directly affects how the plants and the crops will grow and according to NSW Agriculture most plants can grow between the pH levels of 5.2 and 8, thus the levels of pH also directly relates the availability of the nutrients in the soil such as, phosphorus, nitrogen, potassium, sulfur, and etc.   However, our task was not to measure nutrients level or suggest which types of crops they should grow.  Instead, we just collected 25 soil samples throughout 21 acres and measured their pH level.   

In order to find out the pH level of the soil we had to collect about 100ml of the soil in a small beaker, add Deionized Water into the beaker and test it with the pH meter.  We expected to have lower pH in the fields that used to keep goats and chickens because the manures would be expected to make the soil more acidic.

One of the problems that we faced was that for some fields it was difficult to get a good representative soil sample for a particular field because each divided field was still very large, and it is hard to make a definite conclusion that a small volume of the soil sample is representative of the entire field.  Our results may also depend on how deep we dug into the soil because the soil pH might change in depth.
Site Characteristics


21 Acres is an organic farm located just inside Woodinville.  We visited in early February, amidst the Pacific Northwest’s rainiest season.  The fact that it wasn’t growing season, and that it was also the rainy season may have affected both our results, and our interpretations of the farm itself.  The majority of the fields were tilled under and left open, while some had a cover crop.  There was one field that had something growing in it, but none of us could figure out quite what it was.  One thing that was fairly consistent throughout the entire farm was the overwhelming amount of water.  Standing water in fields, puddles in the pathways, etc.  It was explained to us that the farm was not allowed to have drainage into the slough (located on the west side of the property) because of the salmon runs there.  Because of the time of year it was hard to say whether the farm had serious drainage and water storage issues, or if it was just overwhelmed because of the weather.  Our best guess is that the farm looks considerably different in the Summer.

Figure 1 below presents a map of the fields of 21 Acres.  The 25 soil samples collected on the property were distributed across the different fields labeled A through K on the map in Figure 1.
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Figure 1.  Map of 21 Acres identifying the different fields by letter.  Map produced by Ron Paul Baum in 2009.
Methods and Procedures

The testing of pH is a fairly simple procedure.  Since everyone in our class was assigned a field to take samples from, we had them leave us a small (50-100ml) sample of the soil from their particular field, labeled and left out in a beaker to dry.  Once the samples had dried sufficiently, we headed into the lab to do the testing.  First, the pH tester had to be calibrated by using the tablets provided and deionized water.  Then, we had to make slurries out of all of the samples.  To do this, we added deionized water and basically just stirred the samples.  Next, we had to leave them for 30 minutes.  After they had a chance to sit for a while, it was time to test them with the pH tester.  To do this we just swirled the probe through the slurry until the reading stabilized, and then we recorded it, rinsed the probe in DI water and repeat.
Results

25 pH Soil Sample Results 

Analyzed: 2/18/10

	# of samples
	Fields
	pH level

	1
	E1
	6

	2
	D
	6.2

	3
	H2
	6.4

	4
	J2
	6.4

	5
	I
	6.4

	6
	E
	6.4

	7
	E2
	6.4

	8
	K
	6.2

	9
	E1
	6.2

	10
	D
	6.3

	11
	C
	6.2

	12
	F2
	6.2

	13
	K
	6.4

	14
	J
	6.4

	15
	F1
	6

	16
	I
	6.2

	17
	H1R
	6.1

	18
	E2
	6.2

	19
	G1
	6.2

	20
	G2
	6.3

	21
	A
	6.2

	22
	C
	6.1

	23
	H1L
	6.2

	24
	D
	6.1

	25
	J1
	6.2


Table 1:  The pH levels of 25 soil samples collected from 21 acres.
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Figure 2:  All the soil samples were around the pH level of 6.  Many had similar pH levels.  

Discussion

The 25 soil sample pH levels ranged from 6 to 6.4, which indicate that there is enough acidity for most plants (vegetables) to grow.  There were many fields that had the same pH levels, which is easily seen in Figure 2.  After taking a tour of 21 Acres and observing the fields, it occurred to us that there is too much soil moisture.  We predict that the increase in soil moisture is stunting the growth of the plants.  

One of the main limitations to our experiment is the continuous rainfall that we receive in Washington.  Sometimes when rainfall exceeds evapotranspiration, it leads to soil acidity.  It seems like the continuous rainfall was a problem as it gave too much moisture and acidity to the soil.  These crops were beginning to wither.  A source of error could have been our given sample.  Some samples may have been collected in an area that doesn’t well represent the field; there were many mucky spots.    
Conclusion


In summary, we found that the pH levels throughout the 21 Acres farm in Woodinville were relatively uniform.  There were no unexpected or unexplained outliers, and all of the data stayed in a pretty close range between 6.0 and 6.4.  The pH levels are within a healthy range to support typical plant life.  
Ideally, the soils would be a little bit more basic, which would indicate more organic material in the soil, to support a serious amount of growing.  One possible explanation for the relative acidity of the soil is that due to the immense volume of water, both in and on the soil.  Still, our conclusion is that the 21 acres farm has sustainable and manageable pH levels for growing crops.
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