The Joy of Sheet Mulching – Ecological Design in Action
Excerpted from Gaia’s Garden: A Guide to Home-Scale Permaculture by Toby
Hemenway

The Power of Sheet Mulch
Through the process took a number of years, I’ve been completely converted to
composting in place, commonly known as sheet composting or sheet mulching. Sheet
mulching is one of the basics in the ecological gardener’s took kit: a method of
eradicating weeds and building soil that eliminates herbicides and avoids tilling, both of
which rupture soil ecology. Sheet mulching is a variation on nature’s way of building soil
by accumulating and breaking down organic debris from the top down.
In its simplest form, sheet mulching is a two-step process. First, apply a layer of weed
suppressing newspaper or cardboard (or even cloth or wool carpet), and then top it off
with about a foot of organic mulch. Ideally this is done in the fall, so that the mulch rots
to become humusy earth over the winter. Also, the weed-stopping layer breaks down
enough to let spring-planted seeds and transplants thrust their roots deep into the earth.
Gathering the materials for sheet mulch is the most laborious and time-consuming part of
the job; the rest is pretty painless. It’s remarkable how much material it takes to really do
it right. Fortunately, most of these items are free and easily available with a little
research. If you choose materials appropriate to your geographical location, they will be
easy to find. In big cities, grocery stores, food processors, foodservice companies, and
produce distribution warehouses often generate plenty of organic waste. (This is only
desirable if you’re creating a sheet mulch in preparation for an edible garden. – WT)
Utility companies, arborists, and landscaping maintenance companies will often deliver
chopped tree trimmings. Put the word out that you are looking for organic matter and
someone else’s disposal problem becomes your windfall.
Most gardeners know the benefits of mulch. A layer of the appropriate thickness will
conserve water, keeps soil and plant roots cool, suppresses weeds, and agreeably rots
down into rich compost over time. (For more on garden remedies such as mulch that
really work, please look into borrowing or purchasing a copy of Jeff Gilman’s The Truth
about Garden Remedies: What Works, What Doesn’t, and Why. – WT) Some gardeners
have taken this idea and run with it, as in The Ruth Stout No-Work Garden Book. In her
classic book, Ruth describes how 8 inches of spoiled hay applied to her garden beds built
phenomenal, weed-free soil. I can vouch for the benefits.
At first I was a timid mulcher. Even after reading Stout’s book, I didn’t have the courage
to wholeheartedly follow her instructions. Call it fear of mulching, but I would merely
sprinkle down a stingy inch or two of straw to keep the soil moist when summer warmed
up. I was afraid, I think, of somehow choking out the plants, or attracting slugs, or maybe
growing some malignant fungus in the straw.
These drawbacks never materialized, and eventually I noticed the real benefits of
mulching, beyond water retention: fewer weeds and bigger plants.

One observation mystified me for a time. Within a day or two of laying down mulch, I
would find it strewn into the garden paths as if by some evil randomizing force. I would
meticulously stuff it back into place, but soon, even with no evident wind, the mulch
would be back in the paths. Then I saw the culprits. Robins and towhees, hunting for
worms that now were migrating into the straw, since the soil was moist right up to the
surface. It was observing this new interaction and understanding its implications that
eliminated my mulching timidity. The mulch was clearly building a large worm
population that in turn was boosting soil fertility. And the birds were helping too,
pooping nitrates and phosphates into the straw.
Thus emboldened, I mulched half the garden under a foot of stable bedding, spoiled
alfalfa hay, and straw. (Years ago, I had learned the hard way not to use fresh hay for topmulching. A light mulch of fresh hay, laden with seeds, imported throngs of exotic weeds
and grasses that took years to get under control. Straw, if harvested with a well-tuned
combine, contains no seed; it’s just the stems of grain plants. Hay is the whole stalk,
seedhead and all.)
Since I was extending the garden into new territory, full of grass, I decided to employ
sheet mulch for the new beds. By spring, my nasty red clay soil had darkened to
chocolate brown, was seething with worms, and had begun to fluff to a marvelous
crumbly tilth. I was sold. Oh, I still have a compost pile for seedling trays and soil
emergencies, but sheet mulch and composting-in-place are my staple soil-building tools.
Sometimes, instead of emptying the kitchen compost bucket into the compost pile, I tuck
its contents under some mulch, where it rots very quickly.
By composting in place, I don’t disturb the soil organisms, so essential for ferrying
nutrients to plant roots. An intact subterranean ecology develops, woven by silken fibers
of mycelium, riddled with the channels of traveling microfauna, bound into perfect tilth
by the gummy exudates and carbon-rich liquors of metabolism. Oxygen-gulping
microbes colonize the upper layers of soil, and the shy anaerobes work their complex
alchemy further below. Exploding populations of wriggling worms loosen the earth deep
down, churning their nutrient-rich castings into the mulch. A thousand-specied hive of
interlinked subterranean activity erects its many pathways of decomposition and
resurrection as sowbugs, worms, mites, amoebae, and fungi swarm in fertility-building
concert. Plants tap into this seething stew and thrive. And all this is co-created by simply
piling on a fat mattress of mulch.
Sometimes I’ve been less than meticulous in my sheet mulching, applying a layer of
newspapers, moistening them, and then simply dumping a foot of used stable bedding
upon them. Here I’m thinking long-term. I know that the wood shavings in the bedding
will take a couple of years to break down, so plant growth won’t be maximal until then.
I’ll use this technique in areas farther away from the house, perhaps in circles around
trees that I want to underplant, or for garden beds I won’t rely upon heavily for a while.
For heavy food production or near-the-house insectary and ornamental plant beds, I strive
more precisely to achieve the proper C:N ratio in the mulch.
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Some of you may be wondering: Since sheet mulching doesn’t have the volume
necessary to hold in the heat the way that a compost pile does, how can weed seeds be
sterilized? The answer is: They aren’t. But most weed seeds need light or disturbance to
germinate. This is why it’s best to cover any seed containing mulches with a couple of
inches of straw, soil, bark, or other weed-free material. One of the beauties of deep mulch
is that it never needs to be – never should be – tilled. What few weeds appear are easily
pulled from the loose soil. To stop future weeds, just pile on more mulch. Thus weed
seeds never really get a chance to sprout. They just rot.
Sheet mulch does have its weedy headaches. Bindweed, brought in via hay or other
mulch, is the bane of sheet mulchers, and can travel for yards beneath the paper layer.
The same applies to Bermuda grass, whose rhizomes can tunnel forever through the tubes
in corrugated cardboard, and gleefully emerge in a break for daylight at the edge of the
mulch.
Another drawback to sheet mulching is slugs. In the early phase of decomposition, slug
populations can explode. I compensate by extra-heavy plantings of succulent greens such
as lettuce (the slugs do the thinning). For less easily seeded plants, make slug collars
from tin (not aluminum) cans. Remove the top and bottom, cut down one side with tin
snips, unroll the can, and cut 2-inch high rings from it. Encircle tender plant stems with
these. Slugs stay out, since they are irritated by the galvanic shock they receive from the
metal coating. (Rings of copper are more effective for delivering jolts to slugs and snails.
– WT)
Sheet mulch, and deep mulching in general, is a fast and easy way to boost organic matter
and soil life to prodigious levels. With the bottom of the biological pyramid – soil life –
built on a broad, thick foundation of mulch, your garden will support a stunning diversity
of plants, beneficial insects, and wildlife.

The Ultimate, Bomb-Proof Sheet Mulch
Sheet mulch can be as simple as a layer of newspaper topped by 8 to 12 inches of nearly
any weed-seed free mulch material. But if you want to build the perfect sheet mulch,
here’s how.
If this is your first sheet mulch, start small. Sheet mulch gobbles up a tremendous amount
of organic matter – the roughly 2 cubic yards held by a full-sized pickup truck will cover
about 50 square feet. But don’t scrimp. It’s much better to blanket a small area
thoroughly than to spread the mulch too thin to smother weeds or feed the soil properly.
Choose a site that’s not more than 200 square feet, in the proper location for the intended
plants, and preferably near the house. Deeply mulched beds will soon be covered with a
riot of plant life, and you want these awesomely productive areas right outside your door
to harvest the bounty or admire the many avian and insect visitors.
Here’s a list of materials for the perfect sheet mulch:
1. A 2- to 3- foot stack of minimally printed brown corrugated cardboard. Colorful
glossy printed paper contains metal pigments – avoid this stuff. Remove all
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mailing tape, fiber reinforced tape, staples, and as many self-adhesive sticky
labels as possible. You can also use cloth, old cotton or wool clothing or wool
carpet, provided that the materials contain no synthetic fabric in the blend. Any
fabric will take a lot longer to break down than paper.
2. Soil amendments, depending on your soil’s needs based upon professional testing
by a soil lab. Examples of amendments are lime, rock phosphate, bone meal,
alfalfa meal, rock dust, kelp meal, blood meal, etc. (This is only applicable to
edible gardens. Do not amend the soil if California natives are intended for the
planting site. – WT) The amendments are applied to the soil before the cardboard
goes down.
3. Bulk organic matter: straw, spoiled hay, yard waste (be careful about material that
may contain Bermuda grass or pesticides), leaves, seaweed, finely ground bark,
stable sweepings, wood shavings, or any mixture of these, ideally resulting in an
overall C:N ratio of 100/1 to 30/1. Grass clippings are also good, but only when
mixed with other “brown” mulches, otherwise their high nitrogen content and fine
texture causes anaerobic (read “really smelly and slimy”) decomposition. You
will need about 4 to 8 cubic yards of loosely piled mulch, or 6 to 10 two-string
bales of weed-free hay or straw. (Bear in mind that bales of rice or wheat straw
often still contain seeds that will sprout. Again, this application of organic matter
only applies in situations where you plan to grow edibles or other plant species
that require rich soil. – WT)
4. Compost, about 1/4 to 1/2 cubic yard (6 to 12 cubic feet).
5. Manure, 1/4 to 1 cubic yard depending on the concentration and amount of
bedding mixed in. About 6 cubic feet of composted cattle manure or some other
bagged product will be plenty. (Finding a local horse stable or ranch means that
you’ll be able to get this item for free. – WT)
6. A top layer of seed-free material such as straw, leaves, wood shavings or chips,
bark, sawdust, pine needles, grain hulls, coffee chaff, grape pomace, nut husks, or
seagrass. You will need roughly 1 cubic yard or 2 to 4 two-string bales of straw.
If you can’t find every item, don’t worry. Sheet mulching is very forgiving. As long as
you have enough cardboard or newspaper (harder to work with because it tends to fly all
over the place if you don’t staple it together and then wet it down immediately as you lay
it in place – WT), plus organic matter of almost any kind, you’ll end up with great soil.
Store your supplies near the chosen site so you won’t have to move them too far on sheetmulch day. Keep your materials dry.
The day before you mulch, water the site well unless the ground is moist from rain. The
organisms that will be turning your mulch into rich earth can’t work without water, and
once the mulch is in place, it takes a lot of water to moisten the bottom layers.
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Conversely, it takes a long time for the layers to dry out – you’ve got lots of water
storage.
After the water has soaked in overnight, slash down any vegetation. Don’t pull up weeds
– leave all the native organic matter right there, including the roots. Just clip, mow,
scythe, or weed-whack everything down in place. It’s great worm food, and the nitrogenrich greens and roots will be a tasty starter for the decomposers. Remove any stumps or
big woody pieces.
Next, add any soil amendments. (For recommendations on how much amendment per
square foot or square yard, refer to How to Grow More Vegetables, 7th edition by John
Jeavons. Always have your soil professionally tested before adding amendments. Do not
add amendments without finding out first if your soil really needs them. Timberleaf Soil
Testing in Murrieta, CA offers a comprehensive soil test and recommendations on how to
address deficiencies for about $100. This company can be found online at
http://www.timberleafsoiltesting.com. – WT)
If your native earth is clayey or compacted, now is a good time to open it up a bit. Just
push a spading fork into the ground as far as it will go without excessive force, rock the
tool around in small circles in place, and pull the spading fork out. Do this across the
entire mulch site. Don’t turn the earth, just poke holes into it and crack it open to allow
better moisture, aeration, root penetration, and soil-critter movement.
Then add a thin layer of high-nitrogen material. This can be manure, blood or cottonseed
meal, fresh grass clippings, or other lush greens, or cast-off produce from restaurants or
markets. For concentrated matter such as rabbit manure or blood meal, sprinkle down
enough material to just cover the soil. Grass clippings or bedding-rich manure should go
down about an inch thick. While this layer isn’t essential, it attracts worms and burrowing
beetles, which will aerate and loosen the soil.
Now the fun begins: putting the sheet in sheet mulch. Lay down newspapers and/or
corrugated cardboard to create a continuous light-blocking layer that will smother
existing plants. Cardboard is very satisfying to use since those big sheets, especially the
ones from refrigerators and other appliances, cover the ground fast. Overlap the sheets by
6 to 8 inches, sometimes more, to keep weeds from sneaking between then. Newspaper
should be laid down 1/4 to 1/2 inch thick.
As you spread out the sheets or the pieces of cardboard, wet them thoroughly and
immediately using a hose with a shower spray attachment. Watching your sheet mulch
drift away is rather demoralizing. Soak the newspaper or cardboard several times to make
sure that the water seeps through. If you’re working with a group, one person soaks the
paper or cardboard while others lay the paper barrier in place. Try not to walk on the
paper after it has been wet. This pulls the sheets apart and creates gaps. Pretend that
you’re painting a floor or laying roof tiles. Start at one end and work towards the opposite
side so you won’t walk on your work.
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Next, toss down another layer of nitrogen-rich manure, fresh green yard clippings, or
vegetable waste. This will entice the worms up through the soon-to-be-rotting sheets of
paper or cardboard and coax plant roots downward.
On top of this, pour on the bulk mulch, about 8 to 12 inches of loose straw, hay, leaves,
or any of the other substances listed. Weed seeds in this layer are a big concern, as a
thick, seed-free stratum lies atop this one. Weed seeds seem to rot rather than germinate
in the slowly composting mass.
Bales of hay or straw don’t have to be fluffed up to their original grassy bulk. As you
remove the cords from around the bales, you will notice that the hay or stray peels apart
in 2 to 4 inch layers like the pages of a book or a ream of paper. Lay down about three
thicknesses of these. Broken into several layers and moistened, the dense layer of straw
or hay will compost perfectly well.
To create an easily compostable sheet mulch, pay a little attention to the carbon to
nitrogen (C:N) ratio in the bulk mulch layer. If you’re using high-carbon materials such
as straw or especially wood shavings, sprinkle on nitrogen in the form of fresh horse
manure, blood meal, or alfalfa meal, or “dilute” the carbonaceous mulch with perhaps
one part clover hay, seaweed, grass clippings, or other high-nitrogen mulch for every four
of high-carbon matter. A mulch that is extremely low in nitrogen such as wood chips or
shavings will be very slow to break down and may cause anemic plant growth. You don’t
need a perfect C:N balance, just make sure there’s some nitrogen in the mix to feed the
compost critters.
As you build this layer, spray on some water between each 2 to 4 inch thickness of hay or
straw. This layer should be damp but not soaking wet – the level of wetness you want is
about that of a wrung out sponge. This can take a surprising large volume of water; it
may take a couple of minutes of soaking every few inches to achieve the damp-but-notwet state.
Atop the bulk mulch, add an inch or two of weed-seed free compost. If this is in short
supply, add compost plus whatever soil is on hand to reach the final thickness. Or, if the
pile will have a few months to compost before planting, you can substitute manure or
several inches of easily compostable material for this layer. But if you plant to plant
through the sheet mulch within a few weeks, a layer of compost will be necessary to act
as a seedbed. (Again, bear in mind that this step does not apply if you are planting CA
natives. – WT)
The final layer is 3 to 4 inches of weed- and seed-free organic matter such as straw, fine
bark, wood shavings, or any of the other mulch materials listed previously. Besides
smothering weeds, this layer gives the projects a finished, visually even look. For
planting seeds and starts, push this layer aside to reach the compost/soil layer right below,
just as you would any other mulch.
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Starting Plants in Sheet Mulch
A fresh sheet mulch won’t be as productive as one that’s six months old, hence it’s best
to prepare it in the fall. These beds seem to reach their prime the second season after
construction, a productivity that doesn’t fall off for several years and can be renewed by
more mulch. But even a freshly built sheet mulch bed is probably going to give plants a
boost, as soil life blossoms within days, and there’s plenty of fertility to be released in a
foot of properly blended mulch. Starting plants in a new sheet mulch is a bit tricky
though. You can’t simply sprinkle tiny seeds into the coarse, undigested mulch; the seeds
will get lost.
If your sheet mulch hasn’t broken down to soil by the time you want to plant, start seeds
by making tiny pockets or trenches about 3 inches deep, filling them with soil or
compost, and seeding these (this is why I keep that emergency compost pile). Seedlings
and vegetable starts should also go into small soil pockets about three times the size of
the plant’s root mass. If the plant is deep-rooted, pull the mulch aside, slit the paper or
cardboard in an X-pattern, and replace the mulch. Then plant above the slit, and roots will
find the opening with no trouble. For shrubs and trees, either install them before sheet
mulching and carefully work around them, or after mulching, remove the mulch, slit the
paper layer, peel the cardboard or newspaper back, and dig a hole. Then place the plant in
the hole with the root crown about an inch above the old soil level, and carefully replace
the paper to minimize the chance of weed emergence. Either push soil up to cover the
root crown and tamp it in place, or cover the crown with two or three inches of mulch,
which in time will rot down to crown level. Don’t bury the whole truck in mulch or
rodents will tunnel in and feast on the bark.
(end of text from Gaia’s Garden)
Remember that the kind of sheet mulch that is laid down in preparation for a native
garden is fundamentally different from a “regular” sheet mulch in these respects: 1) the
soil is not amended and 2) the soil fertility is minimally altered.
The sheet mulch that is being created at Saturn Elementary has the following composition
(cross section):

The series of pictures that follows depicts the construction of a variation of the sheet
mulch prescribed by Toby Hemenway. The diagram differs from the actual mulch that
was installed in only one respect – there was no layer of finishing mulch due to a
neighbor’s extreme concern and fears about fire danger.
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Comparatively speaking, project execution was very challenging based upon she sheer
size of the area in need of coverage, which was almost 2207 square feet. The date stamps
show that it took a period of months to get the entire sheet mulch completed. The
individuals in the pictures were students at Pasadena City College earning extra credit for
their environmental studies class through hands-on learning of the sheet mulch technique;
the majority of the time, I worked alone. The first picture show the weedy mess the
client’s back yard was prior to hand scything the weedy grasses and laying the sheet
mulch down starting in October 2006.
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