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​​Introduction




​​A love
affair with soil
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Soil is at the heart of a healthy garden.


When my husband wants to make my day, he
doesn't buy roses; instead, he comes home with a truckload of horse manure. On
summer nights, he checks to see how much dirt is embedded in the soles of my
perennially bare feet before allowing me into bed. And he looks on slightly
bemused when I rush out during February thaws to weed the berry patch just for
the sake of plunging my hands into rich, dark garden soil.


Most gardeners know where I'm coming from
since they share my deep-seated attraction to dirt. Part of that fascination
lies in the purely mechanistic understanding that good soil makes healthy
plants and eases the labors of weeding. But are any of us really immune to the
seductive aroma of actinomycetes wafting out of a deep loam? When we read that
scientists are running controlled trials to determine how well another soil
microorganism (Mycobacterium vaccae) works as an antidepressant by
tricking our brains into producing extra serotonin, are we really surprised?


Joel Salatin likes to say that he's a grass
farmer. But for most of us, soil is the ultimate heart of our garden and
homestead. Luckily, that heart is easy to nurture. A few easy changes to our
usual gardening routines will create soil so resilient and healthy that
bountiful, nutrient-dense harvests become a fact of life.


In my own garden, I've used the tips and
tricks in this book to turn over-farmed, waterlogged, eroded ground into black
gold that forms the focus of a vibrant homestead. And if you keep reading, your
garden's journey back to good health will be even faster and simpler than mine
was. So why wait? Nurture your soil and reap the rewards of nourishing,
homegrown fruits and vegetables today!



​​The big
picture
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Each year, sorghum-sudangrass hybrids sequester three times as much carbon per
acre as is packed away by a mature deciduous forest.


If feeding your garden's soil isn't a
lofty enough goal for you, here's something to consider—agricultural soil is
one of the easiest places to sequester carbon in an effort to fight climate
change. Every time your soil turns one shade blacker, that's carbon dioxide
you've pulled out of the air and put to work where it can't melt glaciers and
raise sea levels.


So how do you maximize your garden's
ability to pack on the carbon? Simply changing over to no-till practices
sequesters 90 to 230 pounds of additional carbon per acre per year, but cover
crops are the real heavy hitters. A planting of oilseed radishes will pump a
massive 3,200 pounds of carbon per acre per year into the ground...while still
leaving you all summer to grow tomatoes! That's equivalent to the amount of
carbon sequestered in a 120-year-old northeastern woodland of the same size.
But why stop there? Sorghum-sudangrass hybrids triple oilseed radish's
humus-building powers, sequestering up to 10,565 pounds of carbon per acre into
the earth and creating topsoil so rich that earthworms will go nuts.


The great thing about the carbon
sequestration powers of soil is that every trick you use to sequester carbon
does double-duty by improving your garden's health and allowing you to grow
more food with less work in a smaller space. In the end, if you get to work
improving your soil's organic matter levels, then that organic matter will get
to work for you...and for the world.



​​What to do if
your soil isn't so friendly
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Six months after building high raised beds and amending with rotted chicken
bedding, a formerly waterlogged wasteland was growing luscious tomatoes.


I can just hear some of you griping,
"Yes, dark, fluffy garden soil sounds wonderful! But my dirt is so
terrible that when I plant cover crops, the buckwheat only gets three inches
high before giving up the ghost. How am I supposed to build soil if even cover
crops refuse to grow?!"


Unfortunately, most of us aren't lucky
enough to start out with high-quality soil. If you live in the city or are
trying to garden close to a new house site, you may be facing compacted subsoil
masquerading as topsoil. Or perhaps you bought an old farm like I did where the
former owner's mismanagement caused all of the topsoil to completely erode away
and where a high water table turns your garden into a swamp. You may be fighting
clay that becomes hard as a rock during summer droughts. Or maybe your soil is
so sandy that every time you water, the ground is parched again half an hour
later.


Don't despair—all of those problems can be
fixed. Just so you know where I'm coming from, let me explain that farmers
judge soil based on land-capability classes, a rating system that begins at 1
(excellent) and runs all the way to 8 (terrible) based on potential
agricultural uses of that land. Classes 1 and 2 are perfect for row crops, 3
can sometimes be used for row crops but is better for hay, classes 4 through 6
are generally considered only good for pasture, and farming is not recommended
on classes 7 and 8. With that information in mind, you should know that my
garden is divided into two different capability classes—my "good"
soil is class 4, with the caveat that depth to the water table is often as
little as one foot, while my poor soil is class 7 (not recommended for
farming).


And yet, despite the deck being stacked
against us, my husband and I have created vibrant, healthy garden ecosystems
using both types of soil found on our land. In fact, we manage to feed
ourselves all the vegetables we eat in a year using that same un-garden-worthy
soil.


The reason I tell you this is to help overcome
any pessimistic vision you might have of your own plot of earth. No matter what
your starting point looks like, you can improve your growing space and
harvest as much food as you wish as long as you put the health of the soil
first.


So how do you take worn-out dirt and plant
an edible paradise? The answer is simple—fix any structural problems (like
compaction or a high water table), get the nutrients into balance, then build
humus like mad. The rest of this series shows you how to do just that.







​​Personality
Tests For Your Soil
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Looking, smelling, and squeezing can give you critical insights into the health
of your garden soil.


Most soil books feel obliged to begin with
several long, grueling chapters about the chemistry and biology of soil. And
while my geeky side finds those topics intriguing, I have to admit that my eyes
glaze over as I work my way through formulas for bulk density and as I peruse
long-winded descriptions of the nitrogen cycle.


On the other hand, my ears perk back up
when I consider aspects of soil science that relate directly to my own garden.
Perhaps you also want to know about the soil traits that you can feel, see,
smell, and change. If so, then the following chapters are a great place to
start since I'll focus on the tangible elements of your dirt that you can
analyze using simple, at-home tests that will cost you nothing except a little
bit of your time.


When you're done figuring out your soil's
personality the easy way, you may decide to read more deeply about some of
these topics. If so, Soil Science & Management by Edward J. Plaster
should be your first stop since this textbook is easy to read and colorfully
illustrated despite being geared toward use in college classes. Teaming with
Microbes by Wayne Lewis and Jeff Lowenfels is also a must-read if you're
specifically interested in the tiny soil critters that are too small to see
with the naked eye but that impact everything from the availability of plant
nutrients to the texture of your soil. I've also included information about
several other relevant books in the Appendix (found in volume four of this
series).


But, for now, let's leave those
mind-numbing details to the scientists and find out what a gardener really
wants to know about her soil—whether it's ready to grow tasty tomatoes. So pull
on your mud shoes and get ready to dirty your fingernails as you feel your way
toward better soil health.







​​Chapter
1: The Big Picture




​​Weeds and
growability
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Nitrogen-fixing plants, like this black locust, are a sign of soil low in
nutrients. Photo credit: Adrianne Hess.


As gardeners, our primary interest in soil
quality usually stems from our yearning to grow beautiful flowers or delicious
fruits and vegetables. So it makes perfect sense to begin our soil adventure by
peering more closely at the plants already growing on our patch of earth.
However, while you might be inclined to consider your rose bushes or cucumber
vines, I instead recommend taking a look at the state of less spectacular
species—the weeds hovering at the edges of the garden plot or growing in the
aisles beneath your feet.


Why weeds? In contrast to your crop plants,
these overlooked species are much less likely to be plagued by insects or
diseases, so you won't get hung up on a dwindling specimen whose ills have
nothing to do with the state of the earth. In addition, plant species often
become weeds precisely because they're able to thrive in low-nutrient
conditions that would make a squash vine curl up and die. So if even your weeds
aren't thriving, you know you're really in trouble.


The difficulty with using weeds as an
indicator of soil health is that the plants springing up in neglected gardens
are very region-specific. Here in the mountains of southwest Virginia, I know
that patches of tall blackberry canes are a good sign—yes, they'll be hard to
eradicate when the time comes to plant my garden, but these brambles tend to
grow where soil is rich and deep. On the other hand, if an area has been left
alone for more than a decade and all it managed to grow was a few scraggly
black locusts or a stand of browned broomsedge, I know there's something amiss.


Of course, black locusts are primarily
found in the southern Appalachian mountains, so if you live elsewhere, you're
going to have to figure out your own indicator plants. The generalities tend to
hold true, though. Nitrogen-fixing plants (mostly legumes, but also a few other
species like autumn olives, sea buckthorns, and alders) thrive in very poor
soil where nothing else can find enough fertility to grow. Sedges and rushes
enjoy wet, waterlogged ground, while mosses thrive in heavy shade. On the other
hand, vibrant growth of most other types of plants probably means your soil is
in pretty good shape.
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If your garden is overrun with a certain type of weed, the plant might be
pointing out a deficiency in the soil. However, the overabundance is more
likely to stem from that classic homestead disease—gardener neglect.


But what about the smaller herbaceous
weeds that inevitably pop up between your strawberry and asparagus plants? Some
gardeners firmly believe that their most common garden weeds indicate a deficiency
in the soil and that the weeds would naturally disappear if the proper nutrient
was supplied. Or, as Ehrenfried Pfeiffer wrote in the 1970 classic Weeds and
What They Tell Us: "Weeds are indicators of our failure."


Pfeiffer used a nuanced approach to place
weeds in suites that indicate overarching problems giving those particular
species a leg up. For example, if your garden is overrun with docks,
horsetails, and hawkweed, Pfeiffer's system would indicate that your plot
suffers from overly acidic soil. But simply finding one of those species in
your garden is a less clear sign of a pH imbalance. The table below summarizes
three common soil problems and the associated weedy species that enjoy each
condition, based on Pfeiffer's book.


Indicator plants for three common soil problems






	
  Acidic soil

  (often linked to poor drainage)

  
  	
  Crusted
  soil or hardpan

  
  	
  Overcultivated soil with excessive nitrogen

  
 


	
  sorrels, docks,
  fingerleaf weeds, lady's thumb, horsetail, hawkweed, and knapweed

  
  	
  field mustard,
  horse nettle, penny cress, morning glory, quackgrass, chamomile, and
  pineapple weed

  
  	
  lamb's quarter,
  plantain, chickweed, buttercup, dandelion, nettle, prostrate knotweed,
  prickly lettuce, field speedwell, rough pigweed, common horehound, celandine,
  mallow, carpetweed, and thistles

  
 






 


Unfortunately, while I love the idea of
weed infestations being a cue toward deciphering soil problems, my own
experience has shown that common garden weeds like the ones listed above are
almost always linked to gardener neglect. In other words—the thistles we fought
for the first several years we farmed were entirely due to me missing the boat
and allowing a single plant to go to seed during year one. Trying to blame my
infestation on excessive nitrogen wouldn't have been nearly as effective as
heading out with a shovel to dig up next year's plants before they had time to
bloom. (Yes, we did finally get rid of those thistles...and my bare feet really
appreciated it.)


Whether you use specific suites of weeds to
point out soil issues or whether you simply look at overall growability of the
wild plants invading your garden edges, though, it's worth spending a minute
walking through your garden and peering at the plants you didn't intend to
grow. And, if you notice a problem, hopefully one of the tests that follow will
help nail down the specifics. Wouldn't it be great if you could tell your
friends that your carrot harvest is ten times as bountiful this year...all
because of the weeds?



​​Where did
your soil come from?
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Soils in the United States can be organized into twelve orders. Map and photos
courtesy of the U.S. Department of Agriculture.


Now that you've gotten a very general idea
of the health of your garden soil, it's time to zoom in on the specifics that
make your own patch of earth unique. This section isn't so much a hands-on test
as a look at where your soil originated and how that origin influences the dirt
you work with today. So if you're itching to get some grime beneath your
fingernails, feel free to skip this section and move on to the next test.


Still here? Okay, let's talk geology.
Because that's where your soil originated—with the rocks that make up the
Earth's crust. Over hundreds or thousands of years, wind, ice, and rain slowly
broke down each area's bedrock into tiny particles that became soil, and the
type of daughter soil resulted directly from the type of parent rock. For
example, if your land lies atop limestone, your soil is bound to be high in
calcium (and sometimes magnesium), which leads to alkaline soil with a high pH.
Sandstone, unsurprisingly, turns into sand, and shale turns into silt and clay.


However, the effects of your bedrock only
go so far because soils formed in place are much less common than soils carried
from elsewhere via the action of wind, water, glaciers, or gravity. The classic
example is the Great Plains, which contain some of the United States' most
fertile soil. This region is home to wind-borne silt (also known as loess) that
blew south as ancient glaciers receded and left bare soil behind where ice once
lay. In New England, the results of glacial action are yet more obvious, but in
this case gardeners see stones of varying sizes deposited in spots where
glaciers melted, along with poorly drained ground in the sites of previous
glacial lakes.


Water of the unfrozen variety is just as
effective at forming and moving soil as glaciers are. Specifically, many parts
of Minnesota, Wisconsin, Florida, Michigan, and Alaska are home to organic
soils that formed underwater when plants and animals fell to the bottom of
lakes and seas and only partially decomposed. Meanwhile, soils deposited by
streams and rivers across the country tend to show up as sandy or gravelly
earth at the bases of hills, which then give way to silty soil in floodplains.
Finally, sandy soils are sometimes the result of quartz and sandstone broken
down in place, but the sand might also have built up as part of marine
sediments where ocean waves once crashed ashore.


If you're feeling geekily inclined, soil orders
are one way of getting a big-picture idea of how the thousands of unique types
of soil in the United Sates are classified. Mollisols, for example, include
those wind-driven Great Plains soils, while spodosols in New England are poor
soils that require lots of TLC if used as agricultural land and ultisols are
made up of that ubiquitous red clay in the southeast. Check out the map above
and table below to see how your soil stacks up.


Soil orders in the United States














	
  Soil
  order

  
  	
  Primary
  U.S. location

  
  	
  Origin

  
  	
  Description

  
  	
  Good
  for agriculture?

  
 


	
  Alfisol

  
  	
  Midwest

  
  	
  Moist, temperate deciduous forests

  
  	
  Organic matter near
  the surface above light-colored topsoil, then clayey subsoil

  
  	
  Yes

  
 


	
  Andisol

  
  	
  Pacific Northwest,
  Hawaii, and Alaska

  
  	
  Volcanic glass

  
  	
  Dark in color and
  light in weight with lots of organic matter and with the ability to hold
  copious water

  
  	
  Yes, but binds
  phosphorus and leaves little available for plants

  
 


	
  Aridisol

  
  	
  Southwestern states

  
  	
  Deserts

  
  	
  Often alkaline and salty

  
  	
  Somewhat. Must be
  irrigated, and then can have problems with salt buildup.

  
 


	
  Entisol

  
  	
  Scattered, mostly
  in the Rocky Mountains

  
  	
  On top of very
  resistant rocks, or in climates that lessen weathering or promote erosion

  
  	
  Young soils that
  lack a distinction between the topsoil and subsoil

  
  	
  No

  
 


	
  Gelisol

  
  	
  Alaska

  
  	
  Tundra, cold
  desert, or tall mountaintops

  
  	
  Permafrost in the
  subsoil, and often peat on the surface

  
  	
  No

  
 


	
  Histosol

  
  	
  Northern Midwest
  and along the Atlantic and Gulf coasts

  
  	
  Anaerobic wetlands

  
  	
  Very high in
  organic matter (up to 30%). Commonly called peat or muck.

  
  	
  Yes, if drained.
  But large amounts of carbon dioxide are released during the drainage process.

  
 


	
  Inceptisol

  
  	
  Scattered, mostly
  in the Pacific Northwest

  
  	
  Volcanic ash and
  other sources

  
  	
  Like entisols, but
  a bit more developed

  
  	
  No

  
 


	
  Mollisol

  
  	
  Great Plains, some
  of Pacific Northwest, and parts of Iowa and Illinois

  
  	
  Grasslands

  
  	
  Deep, dark soils
  high in organic matter and minerals. The typically high microorganism
  populations create lots of soil aggregates, which increase fertility.

  
  	
  Yes

  
 


	
  Oxisol

  
  	
  Puerto Rico and Hawaii

  
  	
  Tropics

  
  	
  Typically lacking
  organic matter and phosphorus. Containing lots of red or yellow, sand-like
  iron-oxide and aluminum-oxide clay particles in the subsoil.

  
  	
  No

  
 


	
  Spodosol

  
  	
  Northeastern states
  and northern parts of the Midwest

  
  	
  Cool, moist coniferous forests

  
  	
  Acidic,
  light-colored soils that are stained dark in the subsoil by iron or aluminum.
  The soils tend to leach and to be low in nutrients.

  
  	
  No, except for
  blueberries. Can be managed with lime and fertilizers to grow other crops.

  
 


	
  Ultisol

  
  	
  Southeast

  
  	
  Warm, humid areas

  
  	
  Similar to Oxisols,
  but not quite as weathered. Subsoil is usually acidic and full of reddish
  clay.

  
  	
  Somewhat. Can be
  productive if properly limed and fertilized.

  
 


	
  Vertisol

  
  	
  South-central states

  
  	
  Areas with cycles
  of wet and dry periods

  
  	
  Clay soil that
  shrinks when dry and swells when wet, creating large cracks and mixing the
  soil so layers don't form

  
  	
  Yes, although the
  soil can be hard to till

  
 







 



​​Broccoli
test
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Checking the state of overwintering crop debris in early spring is a good way
to assess the health of your soil's microbial community.
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By the beginning of April, broccoli stalks should be easy to pull out of the ground,
and they should splinter between your fingertips without much effort.


I'll end this big-picture chapter with a
look at something very small but very important—microbes that you can't see
with your naked eye. The idea behind this test is that healthy soil hosts lots
of decomposing microorganisms that prevent even the most ornery debris from
remaining unchanged in your garden for very long. And while I call the project
a "broccoli test," you can use any type of overwintering crop debris
in order to assess your microbial populations. For example, corn and okra
stalks cut back last fall or autumn broccoli, cabbage, and brussels sprout
plants abandoned after the year's final harvest are all worth evaluating since
these plants are woody enough to require some microbial muscle before they'll
fade back into the soil.


Timing is as important in this test as
selecting the proper plant to tug on. To make your assessment when it counts,
head into your garden in early spring (about April first here, or whenever you plant
your initial bed of uncovered lettuce), and take a look at the remains of last
year's vegetable crops. What you want to see is bleached, brittle stems that
release readily from the earth with one mild tug and can then be splintered
apart between your thumb and forefinger with only a modicum of pressure. Corn
stalks tend to latch into the soil a bit harder than broccoli roots do, but at
least 90% of even the previous year's final corn planting should be easy to
pull loose from the ground by the first of April.


What makes this magic happen? The
decomposers in your soil range from microscopic bacteria and fungi all the way
up to sowbugs and worms. And even though it's fun to know exactly who does what
and how to identify each species in a handful of earth, the important point is
determining whether you have enough healthy critters to get the job done.


So if your corn stalks are still firmly
rooted and last year's mulch didn't rot at all over the previous winter, it's
time to get serious about soil health. Most of the techniques in this book will
help improve your microbial life, but I specifically recommend transitioning
over to a no-till system, making sure there's sufficient nitrogen in your
ground, and maintaining proper moisture levels in an effort to keep your
decomposers happy.


But don't skip ahead just yet. There's
still a lot to learn about your garden's unique soil profile. So turn the page
and prepare to get even dirtier as we delve into soil texture.







​​Chapter
2: Soil Aggregates




​​Carrot test
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Carrot shapes are influenced by soil texture.


Moving on from the biological to the
physical, we'll also change seasons to summer and crops to carrots. You might
have already noticed the differences in shape between carrots grown in
different parts of your garden. For example, did you ever dig up a bed of
carrots and find that all of the roots had split and twisted into a jumbled
mess? Sometimes, carrots curl around each other because you didn't thin the
crop sufficiently. But splitting, gnarled carrots that aren't closely
intertwined are generally a sign that your soil is either compacted or is full
of pebbles and rocks.


[image: ]

Compacted soil (on the right) lacks both the small and the large pores that
allow roots, rain, and air to move efficiently through the earth. Often, a
hardpan layer (darker brown in the drawing, but not distinguished by color in
actual soil) develops just beneath the level that a plow or rototiller can reach.


What do I mean by compacted soil? Even
though the earth seems solid when we're striding across it, as soon as you
start peering closely at the dirt, you'll notice lots of air spaces between the
grains. Unfortunately, it's relatively easy to mash your soil down so those air
spaces disappear, a process known as compaction.


Simply walking on your garden soil can
remove air spaces, which is why many gardeners create permanent aisles and
beds, concentrating all of their foot traffic in certain sacrifice zones.
Traditional tilling also creates compaction issues, especially if your soil is
heavy or if you till when the ground is too wet or too dry. So your first step
in dealing with compaction is changing your own habits so the problem won't
come back.


What's next? You can physically fluff up
soil with the broadfork, a tool that opens up spaces between soil particles
without turning the layers of the earth. But before you rush out and buy
expensive tools, I should tell you that moderately compacted soil often responds
just as well to the action of biotillage cover crops like oilseed radishes.
These deep-rooted plants easily push their roots through hard layers of soil,
leaving biopores behind after they rot in place and increasing soil organic
matter levels in the process.


Okay, I know I just threw a technical term
at you, but biopores are pretty easy to understand (and even to see in your
soil). These large air channels start at the surface of the ground and run
several feet into the earth, turning the openings into superhighways for
soil-dwelling critters like earthworms. Meanwhile, biopores give roots quick
access to other parts of the earth profile and also make it easier for rain to
infiltrate deeply rather than running off during deluges. Finally, biopores promote
faster carbon dioxide and oxygen exchange between the air in your soil and the
air above, which helps encourage the aerobic microorganisms who do such good
work decomposing organic matter and providing nutrients for your crops.
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The easiest way for a gardener to see soil-pore formation in action is to take
away one of the boards supporting the side of a raised bed. You'll likely
notice earthworm channels, smaller pores that follow roots, and the crumbly
structure of good soil. Photo credit: Brian Cooper.


Biopores aren't the be-all and end-all of
soil structure, though. In fact, much smaller channels between soil aggregates
are just as important for healthy crops. These minuscule pathways do some of
the same work as biopores, helping with air exchange and water management for
example. But the smaller air cavities work a bit differently—rather than
helping rain soak into the earth, mini-pores ensure that your soil can hold
onto the falling water so all of the moisture doesn't drain away between
storms. Small channels also allow water to move upward from the groundwater
into the root zone during droughts via capillary action, so they're doubly
important for ensuring your crops find enough water to grow and thrive.


What can a gardener do to produce these
essential, tiny channels between soil aggregates? The best solution is to add
lots of organic matter and then beg your soil microorganisms to do the work for
you. In fact, spreading mulches and other amendments directly onto the soil
surface is like putting up a sign reading "Seeking earthworms—apply
within." Worms will inevitably show up eat the tasty treats in situ, then
they'll poop out high-nutrient castings deeper in the earth. And while moving
between the two locations, the worms create—you guessed it—holes in the soil
for roots and air to follow.


A third type of even smaller pore is
created when minuscule soil particles are chemically bound together into
aggregates, which range in size from nearly too small to see all the way up to
several inches in diameter. These aggregates usually begin forming when roots
or fungi increase in girth while thrusting their way through the soil, an act
that pushes soil particles together on either side of the roots or fungal
hairs. This slight compression of the soil is then cemented into more
long-lived aggregates when microorganisms eat nearby organic matter and create
gummy secretions to bind the soil particles in place. Next, calcium ions in the
soil merge small aggregates together into larger particles known as peds.


Okay, that got a bit technical, but the
bottom line is simple. Tiny air channels in soil form between soil aggregates,
and soil aggregates form due to living things like roots and fungi doing their
job deep in the earth. Larger pores form along earthworm channels, and yet more
massive channels are due to the work of deep-rooted crops.


In the end, promoting healthy critters
promotes healthy soil. And healthy soil means straight, unbranched
carrots—gotta love it when you can eat your report card!



​​Muddy-water
test
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Moistening a sample of your garden soil makes it easier to see the aggregates.


The carrot test gives you a rough idea of
the texture of your soil, but you can explore several aspects of this
characteristic more directly with just a little expenditure of elbow grease.
We'll start with an easy way to assess soil aggregates—the muddy-water test.


To begin, fill a glass with water and then
gently drop in a few spoonfuls of soil straight from your garden. Stir the
soil-water mixture for a few seconds, then drain off any excess water. Finally,
decant the mud that remains in the bottom of your glass onto an absorbent
surface, like a piece of wood.


If you smooth the wet dirt gently with your
fingers, you should see one of two things. The first possibility is that your
soil will look like sand at the beach, with all of the particles small and
roughly the same size. This is bad news since it means your soil texture depends
solely on the original mineral particles present, with no aggregation due to
the action of worms and microbes. In this case, the quick fix is to add lots of
organic matter in the form of compost, then to grow cover crops in an effort to
tempt your soil biology into binding those particles together.


If your soil isn't pure sand and if you've
been gardening in that spot for a while, you're more likely to notice several
different particle sizes represented on your piece of wood. Now look closely at
the biggest lumps. Does each large mass appear to consist of lots of smaller
lumps of varying sizes and colors glued together, or are the lumps simply clods
of clay like you might see in a garden that was tilled when wet?
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Soil aggregates are visible to gardeners as a healthy crumb structure that
looks a bit like fluffy, homemade bread.


You can get an idea for the differences
between these two scenarios by studying the images above. My soil sample A
consists of poor soil that began as subsoil mounded up into a quick raised bed
two years prior to being photographed, while the other two samples came from
more established garden plots with superior aggregation. In sample A, lumps of
unincorporated clay are visible despite the fact that I've added a moderate
amount of organic matter and have grown some cover crops in that patch in the
years since I created the beds. In fact, now that I've peered more closely at
soil A using a muddy-water test, I'm unsurprised that these garden beds don't
yet produce the way I'd like them to.


In contrast, soil sample C was a good,
loamy soil even when I began gardening nine years ago and the mixture of
soil-particle sizes attests to that fact. The more interesting sample to
consider is soil sample B, which I include in an effort to hearten anyone who's
starting a garden from scratch on poor ground. Soil B was identical to soil A
when we first moved to our farm, but copious additions of manure and mulch,
no-till practices, and several rounds of cover crops have transitioned poor
soil into a vibrant, healthy growing space in the interim. And the muddy-water
test reflects that transformation. If anything, soil B looks the best of the
three samples I photographed from both a color and aggregate perspective,
proving that a bit of TLC is all it takes to turn bad soil into good.



​​Crusting
and clods



[image: ]

A soil crust on the left and clod on the right are both caused by a combination
of disturbance and water.


For this next test you'll need to get down
on your hands and knees and peer at the dirt in situ, hunting for two potential
problems that are both man-made. Clods are usually immediately visible since
they consist of dried-together clumps of earth that stick up above the soil
surface, but a crust might not be discernible until you poke at the skin of the
earth with your fingertip. Is the surface loose and crumbly, or is there a more
solid layer that ranges from a tenth of an inch to two inches thick? If you
notice the latter scenario, then your garden is the unhappy recipient of a soil
crust. And like clods, crusts represent moderately bad news.
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