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​​Introduction
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Choosing the best types of organic matter for each garden situation keeps
plants healthy and fruits tasty.


Although there are many other solutions to
problematic soil, my all-around favorite soil-improvement strategy is to boost
organic-matter levels. As a result, I've devoted this final installment of the
Ultimate Guide to Soil series to conventional and not-so-conventional ways of
adding organic matter back into impoverished soil or otherwise keeping your
garden in tip-top health.


But while every amendment listed is helpful,
you'll have best results choosing from the menu based on your own garden's
needs. After all, organic amendments have a variety of purposes, ranging from
rich fertilizers that release day-to-day nitrogen that your plants crave
through mulches that block out weeds, hold in water, and keep microorganisms
happy. Meanwhile, other sources of organic matter are added to a garden for the
primary purpose of improving the soil quality over the long term, even though
they might cause short-term stunting in crops when microorganisms steal
nitrogen from elsewhere in the soil to help them decompose the woodier debris.
So in an effort to make the following chapters easier to access, I've
summarized the primary purpose of each amendment in the table below.


Primary purpose of organic soil amendments






	
  Amendment

  
  	
  Fertilization

  
  	
  Mulch

  
  	
  Soil Conditioning

  
 


	
  Cover crops

  
  	
  X

  
  	
  X

  
  	
  X

  
 


	
  Conventional compost

  
  	
  X

  
  	
  	
  X

  
 


	
  Bokashi compost

  
  	
  X

  
  	
  	
  X

  
 


	
  Worm castings

  
  	
  X

  
  	
  	
  X

  
 


	
  Black-soldier-fly castings

  
  	
  X

  
  	
  	
 


	
  Compost tea

  
  	
  X

  
  	
  	
  X

  
 


	
  Animal manure

  
  	
  X

  
  	
  	
  X

  
 


	
  Deep bedding

  
  	
  X

  
  	
  X

  
  	
  X

  
 


	
  Humanure

  
  	
  X

  
  	
  X

  
  	
  X

  
 


	
  Urine

  
  	
  X

  
  	
  	
 


	
  Biodynamic preparation 500

  
  	
  X

  
  	
  	
  X

  
 


	
  Wood chips, sawdust, and shavings

  
  	
  	
  X

  
  	
  X

  
 


	
  Rotting logs

  
  	
  	
  	
  X

  
 


	
  Stump dirt

  
  	
  	
  	
  X

  
 


	
  Cardboard

  
  	
  	
  X

  
  	
 


	
  Paper

  
  	
  	
  X

  
  	
 


	
  Biochar

  
  	
  	
  	
  X

  
 


	
  Ashes

  
  	
  X

  
  	
  	
 


	
  Straw

  
  	
  	
  X

  
  	
  X

  
 


	
  Hay and grass clippings

  
  	
  X

  
  	
  X

  
  	
  X

  
 


	
  Chop 'n drop

  
  	
  X

  
  	
  X

  
  	
  X

  
 


	
  Tree leaves

  
  	
  	
  X

  
  	
  X

  
 


	
  Seaweed and algae

  
  	
  X

  
  	
  X

  
  	
  X

  
 


	
  Food scraps and coffee grounds

  
  	
  X

  
  	
  	
 


	
  Peat, coconut coir, and humates

  
  	
  	
  	
  X

  
 






 


But don't start adding cardboard mulches
and horse-manure compost to your garden just yet. First, let's take a step back
and delve a little deeper into the biology and chemistry of organic matter so
you'll fully understand which amendments will be the best fit for your plot of
earth.







​​CHAPTER
1: Choosing Amendments with Biology in Mind




​​Tracking
down humus
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Woody organic matter that decomposes slowly adds humus
to your soil.


The first factor you should consider when
choosing garden amendments is—what kind of organic matter will I be adding to
my soil? I introduced the concept of different types of organic matter in Personality
Tests For Your Soil, where I made the distinction between active organic matter
that will break down readily to feed your plants this year and passive organic
matter that decomposes much more slowly and is primarily responsible for
increasing soil quality. Here, I want to be a bit less scientific, so I'll use
the term gardeners are more familiar with for the latter category—humus.


Although you'd be hard pressed to
distinguish between these two types of organic matter with the naked eye, every
experienced gardener will tell you that it's pretty easy to tell whether you've
managed to track down humus because this amendment takes your garden to the
next level. Scientists like to add that humus contains most of the soil's
nitrogen, boron, molybdenum, phosphorus, and sulfur. Meanwhile, the organic
acids created when humus decays make phosphorus, zinc, and iron more available
to plants, while also binding to and storing micronutrients so those minerals
don't wash away during heavy rains. I guess those experienced gardeners were
right—it's easy to tell if your soil is high in humus because plants growing
there are huge, green, and vibrant from all those extra nutrients.


But if you can't tell the difference
between active and passive organic matter with the naked eye, how can you tell
that the compost you create or buy has plenty of humus in it? The trick is to
understand the chemistry of humus formation. While any plant matter mixed with
the proper amount of water and kept at the right temperature will eventually
create compost, you need lignin-rich (tough and woody) plants combined with some
source of nitrogen to create long-lived passive organic matter. This is why
buckwheat cover crops—which seem soft and succulent at harvest time—tend to
create primarily active organic matter that simply cycles the existing
nutrients through the soil. In contrast, a rye cover crop—which is so tough at
harvest time that the dead plant matter can actually steal some nitrogen from
succeeding plantings—is more likely to boost your soil's humus levels.
Similarly, hugelkultur is a great way to increase garden humus levels since
wood is nearly 100% lignin. On the other hand, chicken manure is rich in
immediately available nutrients but provides little or no long-term improvement
to the soil.


 [image: ]

Although you may not be familiar with the word "lignin," most
gardeners know where this woody plant part is present—at the tough bases of
asparagus shoots and broccoli heads or in okra pods that have stayed on the
plant a little too long.


I know this section is veering awfully close to
the "I can't see it with my eyes, so why should I care?" line, so let
me make it simpler for you. You may have never heard the term lignin before,
but your taste buds know exactly what I'm talking about. Have you ever snapped
off the bases of asparagus stalks and dropped them onto the compost pile
because you knew those butts would turn stringy and hard to chew when cooked?
Or perhaps you've decided not to harvest okra that's more than a day or two old
because the bigger pods are also tough and inedible? If so, then you're
discarding the lignin.


In general, if the materials you compost
could be easily eaten by humans or chickens, then they have nearly no lignin
present and are unlikely to break down into humus. On the other hand, if the
materials being composted would make your goats or rabbits happy, then they
contain a small to moderate amount of lignin and will probably create a nice
combination of active and passive organic matter. Finally, if only termites or
mushrooms would be able to eat your compostables, then the materials are 100%
lignin and will rot slowly into soil-improving humus.


A happy garden will be fed compost
consisting of a good ratio of all three levels of lignin because the resulting
amendment will contain enough active organic matter to feed plants today plus
enough passive organic matter to keep the soil itself happy. As with life,
balance and moderation is key to a healthy garden. So aim for both active and
passive organic matter if you want your vegetables to thrive.



​​Fungi versus
bacteria
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You can't see soil bacteria with your naked eye, but
fungi are visible as whitish threads running through woody mulches.


Another important distinction to consider as you
choose the proper amendments for your soil is which decomposing microorganisms
are being fed with the compost application. The reason this is important is
because active organic matter doesn't miraculously feed your plants and passive
organic matter doesn't miraculously improve your soil. Both amendments require
the help of microbes to reach your desired objective, and the type of
microorganisms you promote with your gardening tactics will impact everything
from which plants thrive where to whether any humus ends up improving the tilth
of your ground.


I'll start with bacteria because these
microorganisms are the most abundant in traditional farm fields. Bacteria are
among the smallest critters in your soil, so they do well with small soil pores
found in poorly aggregated soil. These microorganisms also thrive in
well-aerated soil, so their populations explode after tilling, making lots of
nitrogen and sulfur immediately available for plant use. Unfortunately,
bacteria have major shortfalls in the decomposition department. They can't
handle acidic conditions, they don't create humus, and they really want their
environment to be at least 70 degrees Fahrenheit in order to thrive. This is
why those of you who till your garden will probably have to turn to seed meals
to get nutrients to your plants in early spring—fungi aren't around due to
previous episodes of soil churning, and the bacteria present are all huddled up
in their winter coats, too chilly to do the job of creating plant-friendly
nitrogen.


In contrast, no-till gardeners are instead
promoting fungi (although bacteria will still make up around half of our soil
microorganisms). These microscopic relatives of the mushroom are very handy to
have around, but they can't stand plowing because they don't like their long
strands getting broken apart. In addition, fungi also require large pores that
form in well-aggregated soil but that are torn up by tilling. On the other
hand, fungi thrive when gardeners add lignin-rich materials to their soil,
especially if the organic matter is deposited on the surface rather than being
mixed into the ground. Jump through all of these hoops, and you'll end up with
all the benefits of fungally dominated soil—mycorrhizal partnerships,
well-aggregated particles, and loads of humus. Plus, decomposition will take
place even during cold weather and in soggy or acidic soil, so you'll have
fewer problems with starving plants in the early spring. That's why it's worth
keeping fungi happy, especially if you're growing woody plants like fruit trees
that thrive in fungally-dominated soil.


While the distinction between fungi and
bacteria is really enough for the average gardener to understand, I can't
resist mentioning one other type of microorganism. Actinomycetes are
technically bacteria but they act more like fungi, aiding in decomposition and
humus formation and working even at relatively low temperatures. And unlike
most bacteria, it's easy to tell whether actinomycetes are present in your dirt
because they produce that rich, woodsy aroma that many gardeners associate with
prime compost or with leaf mold on the forest floor. These microorganisms have
their own niche in the earth, too, decomposing organic matter even during
drought conditions and also creating antibiotics that protect plant roots from
harmful pathogens. Sound good? Then add lots of ruminant manure to your garden
since this amendment is particularly good at promoting actinomycete
populations.


Finally, I can't leave the topic of
microorganisms before mentioning that most of these microscopic critters stick
very close to the earth's surface. And, as a result, most plant feeder roots
stay in the top inch of soil as well. So even though you might notice a long
tap root on a vegetable plant, you should be aware that your crops are
depending primarily on the thin skin of microbially-rich dirt in front of your
eyes. In order to help plants take advantage of the area they care about the
most, you should mulch, water, and weed well to ensure that your root zone is
full of fungi, bacteria...and vegetable roots too!



​​C:N ratio
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The C:N ratio gives you an idea of how quickly organic
matter will decompose.


The final big-picture topic I want to cover
before delving into individual organic-matter sources is the carbon-to-nitrogen
ratio (often abbreviated C:N). Those of you who hate math are probably tuning
me out already, but please stick around for another minute or two! If you've
ever built a compost pile, you already understand this concept since you
mentally separated organic matter into browns (rich in carbon) and greens (rich
in nitrogen) in the process. The C:N ratio is just a way of putting numbers to
that distinction so it's easier to keep the greenness or brownness of materials
in line.


As you can see from the chart above, a
well-built compost pile has a C:N of about 30:1, which is a bit like the
neutral 7 on the pH scale. Below this value, most materials will rot too
quickly on their own to feed your garden and its associated microorganisms
properly. That's why if you mound up a lot of chicken manure without any straw
bedding, you smell that foul ammonia odor, a sign that nitrogen is being lost
to the air rather than sticking around to feed your crops. The solution? Mix in
some browns of course!


Meanwhile, good mulches tend to have a C:N
of around 50:1. This level is a little woodier than a perfect compost pile,
which means the mulch materials resist decomposition for at least a few months
to block weeds and hold in moisture around your plants' roots. But 50:1 mulches
aren't so high in difficult-to-decompose organic matter that microorganisms are
forced to steal nitrogen from the surrounding soil in order to get the rotting
process moving, making them pretty safe to apply even around seedlings. That
said, it's better not to mix straw, tree leaves, and cut cover crops directly
into your soil unless you add a higher nitrogen amendment like compost or
manure at the same time. Alternatively, you can get around the initial nitrogen
loss during early decomposition by waiting a few weeks between application and
planting, a process that gives soil microorganisms a head start on the woodier
debris before organic matter is expected to feed your crops.


At the far extreme, fresh wood products
like sawdust, wood chips, or logs will definitely act as nitrogen sinks in the
soil, at least initially. Gardeners deal with this issue by allowing woody
materials to decompose for several months before application, by adding
high-nitrogen amendments (like urine or chicken manure) during the
decomposition process, and by either burying the wood considerably below your
crop's roots (such as in hugelkultur) or by applying the materials only to the
soil surface (as mulch).


Okay, enough of the numbers. Let's take a
look at some top-notch sources of organic matter and how I recommend using each
in your garden.
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