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Editor: Between 1997 and 2009, Kirby Rogers worked as part of a team to establish an agriculture-based 
business called Natural Products (NPI) in Bokeo, Laos.  Much of this effort involved promoting soybean as 
a local cash crop as well as developing related milling and marketing channels.  During the 2011 ECHO 
Asia Agriculture and Community Development Conference, Kirby provided a plenary presentation titled, 
“Business-Based Development and Completing Broken Economic Chains in Developing Countries.” Infor-
mation from that presentation is shared here.   

In this article, I do not want to give a “wiki history” of the soybean plant, nor a science-based explanation 
of its properties, nor an economic review of soybean markets.  Instead, I will share a more personal look at 
this plant and how it has directly impacted the lives of many Lao people.

Since this story concerns agricultural development as well, I want to introduce some of the strategies we 
learned while introducing soybean production to remote locations within Laos.  However, I will start at the 
ending.  There are now scores of villages planting soybeans in several locations across northern Laos, 
producing thousands of tons of soy per year.  

Three crucial objectives related to crop introduction

My development philosophy related to crop introduction that was formed during this time can be summa-
rized in these three key objectives: 1) market-driven development; 2) value-added processing; and 3) 
in-country production….from the start.  

Whenever I consider a potential new crop, I use the 
previous mantra as a filter and to help answer the following 
basic questions:  Is there an easy market for the crop? 
Might it be profitable enough to be interesting to the 
farmer? How many uses does the crop have in society? 
Can it be used for personal use? Can value be added 
within the country of production, or is it generally going to 
be sold as a raw commodity?  The more thoroughly these 
questions can be answered, the easier will be the introduc-
tion of a new plant into an agricultural system.  

Other things that need to be considered when trying to 
establish a new crop in a society relate to the production 
side.  These issues include seed sourcing, how the new 
crop fits into the current agriculture system, ease of weed 

control, plant care (including application of water and nutrients), drying of products, and storage and quality 
control issues, as well as how to sell the crop.   This brings us back to the three previously stated objectives 
related to crop introduction:

Crop introduction should be market driven – Before the introduction of a new crop, first and foremost 
there must be a market through which to sell the harvest.  Many plants grow well, but unless there is a 
market for the product, no one will plant that crop again after the first harvest.  In the case of soybeans in 
northern Laos, Vietnamese, Chinese and Thai traders were competing to market the crop abroad.  Their 
competition drove up the price as well as the farmers’ interest to plant soybeans.  On a small scale, there 
already existed a domestic market in Laos that was quickly filled.  Restaurant people would buy soybeans 
to sprout for traditional soups.  The tofu and soymilk sellers would also buy and store soybeans for their 
yearly needs.  As a side note, these people were willing to pay several times more per kilo than the foreign 
bulk buyers because they had a very lucrative market for their products.    

Value-added crops are a plus – Soybeans are easily value-added at either a household or industrial level.  
Globally, there exists a huge industry for soy oil and meal production.  And in Asia, soybeans are value-
added and used in many ways at the local level: sprouted and grilled, or made into a soy sauce, soy milk 
and tofu.  So there is a well-established, nearly insatiable food and feed market for soy.

Aim for in-country processing – The vast majority of Laos’ 
soybean crop ends up in foreign countries with the product 
re-imported as soy sauce, cooking oil and animal feed.  
However, I hope someday to produce Lao cooking oil and 
use the soy meal domestically as a protein source in animal 
feed.  

Again, I am focusing on marketing because it is a very 
important part of development.  The market is the driving 
force for acceptance of the crop in a society’s agricultural 
system.  If there is not a profit-driven reason to plant a cash 
crop, more than likely the crop will not be widely accepted.  
Fortunately, within Laos, soybean easily meets objectives 
related to market demand as well as adding value and 

in-country processing.  Just as important, its biological characteristics help make soybean a suitable crop 
for the region.  

Soybean:  A versatile crop

Soybeans are not only marketable, but versatile, able to adapt to a changing environment.  Most plants 
will respond to outside influences like water availability, sunlight and nutrient competition.  But due to their 
photosensitivity, soybeans might be considered more proactive in their approach by modifying themselves 
to match their environment, even more so than day neutral crops like buckwheat and certain varieties of 
rice. Day neutral plants flower after attaining a particular development stage or age, or due to environ-
mental stimuli such as exposure to certain temperatures. 

However, because soybeans are photosensitive, they will adapt themselves to better match their environ-
ment according to night length.  If a soy plant of a determinate variety senses that night length is increasing, 
it will essentially hurry through its vegetative stage so that it can get to the seed-producing stage more 
quickly.  On the other hand, if night length is decreasing, a determinate soy plant will extend the vegeta-
tive state; thereby growing larger.  So the plant height of the same variety of soybean can differ greatly 
according to date of planting.  

This ability of soybean can be used to a farmer’s advantage.  Some who want to maximize total crop yield 
(both biomass and seed) would plant during periods of decreasing night length.   But those who plant their 
soybeans during periods of increasing night length, before the start of a cold season, will harvest a lesser 
yield but higher quality seed.  Soybean’s photosensitivity also affects seeding requirements.  For example, 
since the individual plant size will be smaller during periods of increasing night length, you may choose to 
plant more seeds per area [Ed: For reference, a reported rate of soybean seed planted in the Chiang Mai 
province of Thailand is 16.4 kg/rai or 102.2 kg/ha or 91.2 lb/acre].  

Another aspect of soybean photosensitivity means that each variety is adapted to a specific night length 
that relates directly to its time of flowering and setting seed.  Therefore soybean seeds of particular vari-
eties cannot easily be transported and planted too far across the north-south gradient without essentially 
“confusing” the plant, causing the crop to flower at the wrong time.  However, soybean varieties can be 
moved and planted almost anywhere in an east-west direction along roughly the same latitude [Ed: For this 
reason, the ECHO Asia Seed Bank does not offer soybean varieties, as it would be very difficult to stock 
suitable types for the wide range of latitudes in the region].

Like many other legumes, soybeans fix nitrogen for their own use, having the ability to create nodules on 
their roots that host a nitrogen-fixing bacteria called Rhizobium japonicum.  In a symbiotic relationship, the 
bacteria get a nice oxygen-free environment along with plenty of nutrients and the soybean plants benefit 
from the excess nitrogen that the bacteria give off.  So soybeans create their own nitrogen source in a 
nitrogen-limiting system.  This nitrogen-producing ability has uses related to fertilization rates and crop 
rotations.  For instance, we found that soybeans planted in dry season paddy fields increased yields in 
the following rice crop by more than 10 percent [Ed: Under good conditions, soybean can fix at least 100 
kg N/ha or 89 lbs. N/acre] .  Soybeans also enhance soil tilth, causing the soil to be much more workable 
following the bean crop.  Farmers comment on how easy it is to till the soil after raising a crop of soybeans.   

It may be necessary to inoculate (i.e. introduce the necessary strain of nitrogen-fixing bacteria) when intro-
ducing soybeans into a new area. However, we have found that wherever we have introduced soybeans, 
there were already natural bacteria present for the soy plants to use.  To check whether or not soybeans 
have been “infected” by the beneficial bacteria, simply pull up a mature plant to see if nodules have formed 
on the roots.  If nodules are found, cut a nodule open to see whether its interior is red.  If the interior is red, 
then it is producing nitrogen. 

Soybeans are good competitors against weeds in their quest for sunlight.  If the rate of planting is correct 
[Ed: Soybean planting distances may range from 30 to 75 cm (12-30 in.) between rows and 20 to 30 cm 
(8-12 in.) between hills], then it is necessary to weed soybeans only once during the season.  But if soil 
preparation is done correctly, it often is not necessary to weed even once.  We found that our best results 
for weed control in a paddy field resulted when we retained the residual rice cover and planted into the 
straw and stubble.  This slowed the weeds and gave the soybeans a head start.  If the soybeans are given 
enough head start, they can shade out the other plants (the straw and stubble offered another benefit as 
well, as explained in the next paragraph).  One way to verify the correct rate of planting is to check that 
when the soybean plants reach maturity, only about 3-5 percent of the sunlight will reach the ground.  This 
is because the big horizontal leaves of the soybeans will capture most of the sunlight.

Soybeans have some insect pests, the most challenging being the soybean stem fly (Melanagromyza 
sojae).  The soybean stem fly lays eggs in the stem of the soy plant.  After hatching, the fly larva eats the 
center of the plant.  If adult flies find the soybean plant when it is still young and small, their larvae can eat 
enough of the inside of the stem to stunt the plant or even to kill it.  I think planting soybean in rice stubble 
helps to hide young plants long enough to give them a head start on the flies.  Some other soybean pests 
exist, but none with the potential to cause as much damage as the soybean stem fly.

Soybeans can be threshed by hand.  We know farmers who thresh seeds from the pods with a stick and 
then winnow with a large, wide flat basket.  They can prepare hundreds of kilograms of seed this way.  
Alternatively, the same beater-arm type threshers that the farmers use for their rice can also be used for 
soybeans.   

Sourcing soybean seed can be difficult, especially if an area has never grown soybean before.  There are 
businesses abroad that sell soybeans that are adapted to certain latitudes and climates, but their services 
can be expensive.  For a cheaper source, look for other soybean producers or seed retailers in nearby 
areas with more developed markets, in roughly the same latitude and climate as your own.

Soybean seed can be saved, since plants are self-pollinated, enabling the variety to stay true.  There are 
several tricks to saving seed in tropical environments.  First, dry the soybean to be used as seed in the 
shade; usually two or three days of shade drying are enough.  Growers should be aware that soybeans can 
be infected with purple seed stain disease, caused by the fungus Cercospora kikuchii.  Infected soybean 
can be eaten, but should not be used for seed as the fungus affects germination. Any purple seeds must 
be selected out by hand. [Ed: With regard to the prevention of purple seed stain disease, the University 
of Florida recommends the following practices:1) use disease-free seed; 2) use crop rotation with grass 
crops; 3) plow under crop residues; 4) control weeds, which increase moisture retention on leaves; 5) use a 
seed treatment, as it can reduce inoculum of several seed-borne diseases; 6) use resistant varieties where 
available; 7) seed treatment fungicide use is recommended for seed lots with a high percentage of infected 
seed; 8) harvest soybeans as soon as they mature, since leaving soybeans in the field beyond maturity 
results in a poorer quality bean or seed and can be counterproductive to other control measures used 
earlier].

Once you have selected your seed stock store the seeds in a cool, dry place.  Also, try to keep insects 
away.  Some people use insecticide-dipped cloth to store their seeds.  I have also heard of people sealing 
metal canisters with wax to make them air tight.  In Laos, as we can plant soybean during two seasons a 
year, we essentially keep the crop continually in production, allowing for regular access to new seed.  

In the areas where we introduced soybeans, some hill tribes had historically planted soybeans for their own 
use.  The entrepreneurs saw an opportunity and started producing soybean seeds in the hill fields during 
the rainy season to sell to the lowland paddy farmers to plant in their irrigated fields during the dry season.  
Their marketing efforts ruined my seed sales, but they are still producing seed soybeans to this day.  

Along those lines, any new crop has to fit into the farmers’ current agriculture system.  Planting, harvesting 
or other labor-intensive work related to the new crop cannot come at the same time as other main crops.  
However, if farmers are already familiar with crops similar to the new crop, introduction of the new crop will 
be easier.  Usually, there are a few entrepreneurs in every group who are willing to take a chance on a new 
idea.  It will be these individuals who will help lead the others towards accepting a new crop. 

In our context, soybeans normally cannot yield as much profit per area as corn.  So unless other factors 
come into play, such as improved soil fertility, soybeans will be relegated to marginal ground or seasons 
when and/or where corn cannot be planted.  Such areas include paddy fields where there is not enough 
water for either dry season rice or corn.  However, there is usually enough water for a dry season soybean 
crop.  Dry season soybean in the paddy fields offers a great rotation; a legume crop following a grass crop.  
Some of the Lao soy farmers have not used extra fertilizers of any kind, although others have supple-
mented with green manures and chemical fertilizers.  Thus far, we have observed no nutrient mining in the 
more than 10 years that the farmers have used this system.  

Some hill tribe farmers started planting soybeans instead of more lucrative opium and corn, for a couple of 
reasons.  One farmer was tired of walking all day to his hidden, remote opium fields so he decided to plant 
legal soybeans instead of illegal opium.  He also chose soybeans over corn, even though he had previously 
earned somewhat more from his corn crop. Because soybeans were actually worth more per kilogram 
than corn, he reasoned that for the same income, he did not have to carry as many bags of soy from the 
mountain fields as corn.  

I will close with two main points summarizing our promotion of soybean as a cash crop in Laos:

1. Soybeans are an adaptive crop, and you will need to understand many variables in their growth pat-
tern before you can gain maximum yields.  

2. A market-driven system seems to be a self-motivating system.  It did not take a lot of convincing to 
begin soybean production in the areas we selected.  Once the farmers knew the crop, the market 
and the amount of inputs (cost and labor), they just needed to decide if it was worth their effort.  

Kirby Rogers can be contacted at kirbylrogers@gmail.com.
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Soil Quality Assessment: Why and How
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Soil quality, also known as soil health, is the capacity of the soil to function – how well it fills the roles we 
need it to, whether in a natural or managed ecosystem.  There are a variety of measures used to gauge 
soil health and although we can use these characteristics as indicators of soil quality, ultimately soil quality 
is judged by how well it fulfills its functions.  Many indicators require complicated and technical lab testing, 
but many can be carried out with locally available materials as well.  Learning about your soil can be a good 
way to identify appropriate crops for your setting or look for potential problems.

Soil is a complex matrix of inorganic (mineral) particles, non-living organic (comprised of carbon) particles, 
air, water, and living biota.  Soil functions generally fall into five categories: sustaining biological diversity 
and productivity, regulating water and solute flow, filtering and degrading organic and inorganic matter, 
cycling nutrients, such as nitrogen and carbon, and providing stability and support.  Soils are evaluated in 
terms of both dynamic and inherent soil qualities; those that vary and do not vary based on use (respec-
tively).  

Understanding the many organic and inorganic parts that go into making up the soil can help us develop 
healthy, productive soil that fills our needs.  At the ECHO Asia Seed Bank, we use a number of different 
production plots with very different site histories, and we were interested in comparing the relative strengths 
and weaknesses of each plot – both what crops these sites may be best suited for and how to improve the 
soils present in them.

Soils have many layers, called horizons.  Geological, 
chemical, and biological processes create these hori-
zons, and most soil types will have between three and 
four distinct horizons.  In general, the older the soil, the 
more distinct the horizons become.  However, in some 
older tropical soils with high annual precipitation very few 
soil horizons are expressed.  Horizons generally follow 
a pattern of O-A-B-C-R from top to bottom within the soil 
profile: the O horizon is composed of organic matter, the 
A horizon of decomposed organic material (or ‘humus’), 
the B horizon (or subsoil) contains minerals leached 
from above, the C horizon is made up of large shelves of 
unweathered rock, and the R horizon is the bedrock.  In 
tropical soils, if horizons are expressed, the A horizon is 
often missing or minimal.

This guide offers various techniques for soil sampling for a range of needs and technical capacities.  
Specifics are given on testing bulk density, soil moisture, pH, and soil texture.  These tests cannot compare 
with testing done in a soil laboratory, which can sometimes be expensive but will give much more accurate 
results.  However, these tests can be excellent ways to compare between plots and are flexible and easily 
adapted to varying resource constraints, although they cannot reach the standards of a university or profes-
sional lab.

A General Guide to Soil Sampling

The best tool for soil sampling is a soil corer: essentially a metal rod with a 
section cut out to allow for soil removal, with two handles at the top to allow 
it to be pushed into the ground.  They come in all lengths and sizes, but the 
narrow diameter (about 2 cm/0.8 in.) allows it to take small but deep 
samples of soil without disturbing the sampling plot.  The cutaway section 
(Figure 2) allows soil to be easily removed and a standardized volume to be 
sampled from each plot of interest.  Although these can be very expensive in 
North America (about $200 US), replicas can be easily built for much less.  
(At the ECHO Asia Seed Bank in Thailand, we had one made at a machine 
shop for about $8 US).  Without a soil corer, soil sampling can also be easily 
done with a spade and a ruler by digging out a standardized volume and 
depth, or with a section of PVC pipe marked off at appropriate intervals 
(Figure 3).

Whether you want to sample an entire field or one raised bed, it is very 
important to take a representative sample of your soil.  The soil corer will 
help obtain a cross-section of the soil profile while only removing a small 
amount of soil.  Depending on the hardness of the ground, a minimum of 
10 cm is best, although the deeper the better, as plant roots typically grow 
much deeper.  Try to take at least four subsamples or replicates from the 

edges and middle of your plot.  If the ground is compacting excessively when you push the soil corer in, 
do not to go too far past the depth of your sample (e.g. 10 cm/4 in.) as the soil below will compact and 
reduce the reliability of your measurements.  The volume you need will be 
determined by the number and kinds of tests you want to run, although the 
more soil you use, the better representation of your plot you can obtain.  
(For our testing at the seed bank, four subsamples at 10 cm were enough to 
complete all of these tests with soil to spare.) It is usually easier to sample 
in the morning, as the ground is softer and somewhat moister.  If you do 
more sampling than can be completed in one day, try to sample at the same 
time each day to minimize error.  While in the field, storing sampled soil in 
Ziploc bags will help minimize water loss, if this is important for your testing.

Once you have your complete number of samples from your plots, you can 
combine subsamples/replicates through sieving.  Pushing the soil through 
a wide (about 1 cm/0.4 in.) wire sieve can help create a more homogenous 
sample from the subsamples you took.  If a sieve is not available, it is not 
necessary to sieve your sample, but make sure replicates are adequately 
mixed together.  Once you have your samples ready from your plots of 
interest, you are all set to start testing.

Soil Texture

Soil texture refers to the relative sand, silt, and clay composition of your soil and can be tested by either of 
the two methods listed below.  The first is somewhat more qualitative, but requires much less time than the 
second.  The soil texture can tell you about the non-organic parts of your soil: the rock particles that provide 
structure for plant roots as well as nutrient-holding capabilities of your soil.  Soil particles can be divided into 
categories based on their size: sand (2.0 - 0.05 mm), silt (0.05 - 0.002 mm), and clay (<0.002 mm).  Soil 
texture is one of the most stable characteristics of soil, and influences a great number of soil characteristics 
(Figure 4).  Although it is one of the most difficult properties to change, certain plants will do better with 
certain soil types, so this information can also be helpful in matching crops to the soil for which they are 
best suited.  Soil type determination can also help provide insight into matching soil improvement strategies 
to a particular site through use of green manure cover crops and soil amendments. 

Sample Procedure 1 (Soil Ribbon Test)

For this test you will need:

• Your soil sample

• Water

Follow the directions on the following flow chart (Figure 5):

Sample Procedure 2 

For this test you will need:

• Your soil sample

• Water

• A ruler

• A clear, straight-sided container with a fitted lid

• A volume measuring device, such as a graduated cylinder or marked measuring cup

1. Take an approximately 100 ml (3.4 US oz.) sample of soil and add to your container.  

2. Add 150 ml (5.1 US oz.) of water and shake vigorously for at least 60 seconds.

3. Let container sit for about 1 week.  Layers in the soil will start to show up before then but they are 
easiest to discern after at least 5 days.  

4. The top layer that settles out will be clay, followed by silt and 
sand (Figure 6).  Using a ruler with cm markings, measure 
from the top of the waterline to the top of the soil, the top of 
each subsequent layer, and the bottom of the container.  Still 
holding it upright and trying not to disturb the settled layers, 
rotate the jar 90o and measure again, repeating until there 
are four measurements for each soil layer.  It’s not essential 
to have four measurements, but sometimes the layers do not 
settle out evenly and it is best to take an average.

5. Calculate the thickness of each layer and average this 
across all measurements.  Then calculate the percentage of 
your total soil this represents for each layer of clay, silt, and 
sand. 

6. Using the chart below (Figure 7), determine your soil texture.  
The example provided on the chart below is for a soil that is 
57% sand, 15% clay, and 28% silt – a sandy loam soil that 
falls within the circle of desirable soil texture types.

Soil Moisture Content and Bulk Density

Soil moisture content tells you the amount of water present in the soil, which can indicate how well the soil 
is being watered as well as what roots are experiencing at the depth of the samples you took.  While some 
soils appear damp at the surface, sometimes this moisture does not penetrate well, so testing soil moisture 
can be a good way to examine differences between soils.  

Bulk density is a measure of soil compaction, and is easily evaluated in conjunction with soil moisture.  Bulk 
density reflects the soil’s ability to provide structural support, soil aeration, and water and solute movement.  
It is calculated based on the dry weight of the soil divided by its volume, and will depend on soil texture as 
well as crop management practices.  Loose, porous soils with lots of organic matter will have lower bulk 
density, though this will naturally increase with the depth of the sample, as you move from one soil horizon 
into another.

For these tests you will need:

• Your soil sample

• A fairly accurate scale; at least one decimal place is very helpful

• An oven or other reliable heat source

• An accurate volume measuring device, such as a tablespoon

The ideal bulk density will depend on the soil type (see table), although a bulk density that is too high will 
restrict water and solute movement, as well as the ability of the soil to provide structural support.  High bulk 
density can be lowered by decreasing soil disturbance (e.g. avoid walking over the beds), adding organic 
matter, and using multi-crop rotational systems that break up large aggregates. 

Soil Texture Ideal Bulk Density (g/cm3) Restricting Bulk Density (g/cm3)

Sandy < 1.60 > 1.80

Silty < 1.40 > 1.65

Clayey < 1.10 > 1.47
(Source: USDA Natural Resources Conservation Service. 2008. Soil Quality Indicators: Bulk 
Density. Accessed Oct 29, 2011 at http://soils.usda.gov/sqi/assessment/files/bulk_density_sq_
physical_indicator_sheet.pdf)

 

Sample Procedure

1. Take a minimum subsample of 1 Tablespoon (approx. 15 cm3) from your total sample.  

2. Weigh the soil subsample (with its latent soil moisture) to the greatest degree of accuracy possible, 
then place on a tin ‘weighing boat.’

3. Place in oven and leave at 100°C (212°F) until the mass of the sample stops decreasing, usually 
about one hour.

4. Weigh the dried soil and calculate soil moisture and bulk density according to equations below.

How to calculate soil moisture:

How to calculate bulk density:

In this case, we use 15 cm3 as the volume of 1 Tablespoon, but if you use a different measure of volume, 
you will need to substitute your own value.  Also, keep in mind that weight is also sometimes referred to as 
mass.

Soil pH

Measuring soil pH will tell you the acidity or alkalinity of your soil.  The pH scale is a logarithmic scale, so 
the concentration of hydrogen (H+) ions will be 10 times as high in a solution with a pH of 3 than a pH of 4.  
Hydrogen ions accumulate in the soil over time, lowering the pH, and come from a variety of sources but 
are usually a product of respiring plants and decaying organic matter.  Lower pH indicates higher acidity, 
and solutions with a pH of 4.5-5.5 have been shown to have harmful effects on plants.  Soil pH also affects 
nutrient availability for plants.  Although, for example, soil pH can range from 5.5 to 8.0, a slightly acidic soil 
(6-7) is best for most plants.  Certain plant species do better in slightly acidic or alkaline soil, so we are 
hoping to use this information to appropriately match crop species to production plots at the seed bank.  
When soils become exceptionally acidic (e.g. less than 5.5), amending the soil with lime will help raise the 
pH.  Although uncommon, overly alkaline soils will generally decrease in pH over time as plants continue to 
respire and decay.  

For this test you will need:

• Your soil sample

• pH test strips, similar to those pictured to the right

• Distilled/pure water

• Some kind of very fine filter, such as a coffee filter or tea bag

Sample Procedure 

1. Mix equal parts water and soil, then thoroughly combine.

2. Filter the mixture, using a coffee filter, tea bag, or other filter.

3. Quickly dip pH strip into solution and compare the color of the test strip to the provided scale.

Conclusion

These tests can help you gain a better understanding of some of the components, mainly physical proper-
ties that contribute to soil health.  By measuring soil texture, moisture, bulk density, and pH you will hope-
fully gain a picture of how your soil is doing and, over time, observe changes in the way the soil responds to 
management practices.  If appropriate and available, you may want to follow up with testing by a profes-
sional laboratory for more information.  

Of all soil management practices, adding organic matter has the most wide-ranging impacts.  Increasing 
organic matter will improve aeration, water holding capacity, and nutrient holding capacity, while also 
raising the pH, lowering bulk density, and adding critical nutrients to the soil as it decays.  Additionally, for 
long-term agricultural productivity, similar attention must be paid to soil life, particularly the role that soil 
organisms play.  Such soil life includes microorganisms (e.g. bacteria, fungi, yeasts, protozoa), mesofauna 
(mites, springtails, etc.) as well as macrofauna (earthworms and beetles) and megafauna, such as rabbits 
and moles.  

Related to soil life, Dawn Berkelaar, editor of ECHO Development Notes (EDN), recommends the following 
helpful resources, including Soil: A Fresh Look at Life below the Surface by Danny Blank, former ECHO 
Farm Manager.  This EDN article takes a fresh look at what is going on in the soil, especially in rela-
tion to soil organic matter and the organisms it supports; how this life in the soil is impacted by our land 
care practices; and how it in turn impacts the productivity of our farms. The article can be accessed via 
http://c.ymcdn.com/sites/www.echocommunity.org/resource/collection/CAFC0D87-129B-4DDA-B363-
9B9733AAB8F1/edn96_for_web.pdf.

Additionally, the USDA’s Soil Biology Primer is an introduction to the living component of soil and how it 
contributes to agricultural productivity, and air and water quality. The Primer includes units describing the 
soil food web and its relationship to soil health, as well as units about bacteria, fungi, protozoa, nematodes, 
arthropods, and earthworms. An online version can be accessed via http://soils.usda.gov/sqi/concepts/
soil_biology/biology.html.  Hard copies can be purchased via http://www.earthfort.com/products/literature/
books/soil-biology-primer.html.

The soil quality assessment procedures outlined here are only a start.  There are many more resources 
available online (some of which follow in the next section) that can explain more about soil properties and 
also about improving soil quality through effective management.  

Helpful Resources

The US Department of Agriculture’s Natural Resources Conservation Service’s Soil Quality Website: 

USDA NRCS. Soil Quality/Soil Health Concepts. Accessed at http://soils.usda.gov/sqi/concepts/concepts.
html 

On soil texture determination: 

Cahilly, W. 2012. How Is Your Soil Texture? Fine Gardening 72: 67-69. Accessed at http://www.finegar-
dening.com/how-to/articles/hows-your-soil-texture.aspx

The USDA’s Soil Quality Test Kit Guide:

USDA Soil Quality Institute. 2001. Soil Quality Test Kit Guide. Washington DC: USDA.  Accessed at http://
soils.usda.gov/sqi/assessment/files/test_kit_complete.pdf

On soil quality indicators:

USDA NRCS. 2009. Soil Quality Indicators. Accessed at http://soils.usda.gov/sqi/assessment/files/indi-
cator_sheet_guide_sheet.pdf

Figure 1. Typical soil horizons found in most soils

Figure 2. Soil corer for soils 
sampling (fabricated in a 
machine shop in Chiang Mai)

Figure 3. Close-up of soil corer 
showing depth markings

Figure 4. Soil texture influences soil characteristics in many ways

Figure 5. Flow diagram for helping to determine soil texture class. (Source: Thien, S. 1979. A flow diagram for 
teaching texture-by-feel analysis. Journal of Agronomic Education 8:54-55.)

Figure 6. Separated layers of soil particles 
settled in water.

Figure 7. Soil texture triangle for determining soil texture by component percentage. (Source: Cahilly, W. 2012. How is 
your soil texture? Fine Gardening 72:67-69. Accessed Jan 12, 2012 at http://www.finegardening.com/how-to/articles/
hows-your-soil-texture.aspx

Weight of soil before drying – Weight of dried soil

Weight of dried soil
x 100%  =  % moisture

_____  g/cm3
Weight of dried soil

Volume of the soil subsample

Weight of dried soil

15 cm3
= =

Figure 8. pH strips for determination 
of pH
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Soy milling facility in Laos
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Technology Symposium
Alternative Energy and Appropriate Technology for Community Development: What 
Really Works?

Dates:  January 22-24, 2013
Location:  Holiday Garden Hotel & Resort, Chiang Mai, Thailand
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development workers, researchers and business persons related to the following topics:

• Small-scale gasifier stove technology using agricultural by-products as fuel
• Biochar production for water filtration, amending soils and carbon sequestration
• Community-level solar energy technology
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• Biogas
• Improved production and utilization of charcoal fuel

To register or to receive more information about the symposium follow this link http://echocommunity.
org/?page=Asia_JanSymposium
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Workshop – Philippines
Dates: March 5-7, 2013
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Description: Co-hosted by Aloha Farm and the ECHO Asia Impact Center, this workshop will offer practical 
learning opportunities related to:

• Small-scale livestock production
• Improvement and maintenance of soil fertility
• Production and application of natural foliar fertilizers
• Production and application of bokashi (fertilizer/soil amendment made from kitchen waste)
• An introduction to Asian perennial vegetables
• Agroforestry systems for the production of non-timber forest products
• Intensive nursery management
• Value-added natural processing of farm products.

To register or to receive more information about the symposium follow this link http://echocommunity.
org/?page=Asia_Philippines
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