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THE SOIL 
COMMUNITY 
AND HOW TO 
CARE( FOR IT 

x u  can have productive, fertile soil without knowing anything 
about the fine points of soil chemistry and mineral balancing, as 
long as you understand the importance of caring for the soil organ- 
isms. An astonishing number and variety of creatures-from bacte-
ria and hngi  to earthworms and moles-make up the soil commu- 
nity. These organisms are constantly growing, reproducing, and 
dying in every crumb of soil-billions in each gram of healthy top- 
soil. In this chapter, you'll find out how these organisms contribute 
to the health of your plants and what steps you can take to protect 
and encourage a healthy soil community. For more details on how 
caring for soil organisms fits in to your comprehensive soil-care pro- 
gram, see Chapter 6. 

LIFEIN THE ROOTZONE 
The health of plants, animals, and people all begins with 

healthy soil. Each organism -above and below ground-has a role 
to play in the soil ecosystem. Here's what they do. 

Producers create carbohydrates and proteins from simple nuui- 
ent elements, almost always by capturing energy from sunlight 
through photosynthesis. Green plants, including blue-green algae, 
are the producers for the soil community. A few specialized bacteria, 
known as autotrophs, are also able to  synthesize their own food 
from carbon dioxide and mineral elements in the soil. 

Consumers are just about everyone else: all those organisms, 
big and little, that depend on the food created by green plants. 



*1 28 YOURSonUNDERSTANDING 

Animals from simple protozoans to humans, as well as non-photo- 
synthesizing plants such as yeasts and certain other fungi, f d  into 
this category. Primary consumers eat plants directly, while secondary 
and tertiary consumers feed on other consumers. For example, if 
you ate a salad for lunch, you acted as a primary consumer. If you 
had a hamburger, you were a secondary consumer. 

Decomposers perform the critical function of bringing the 
basic chemical nutrients full circle-from consumers back to  pro- 
ducers. They are primarily bacteria or fungi and are found almost 
exclusively in the soil. Microbial decomposers account for about 60 
to  80 percent of the total soil metabolism. Without them, life would 
grind to a halt as we suffocated in our own wastes. 

THE WORLD BENEATH YOUR FEET 
There is still a great deal of mystery and uncertainty about 

what happens in the soil beneath us. Despite the many volumes that 
have been written about soil biology, knowledge of the kinds of 
organisms that live in soil and how they interact is extremely limited. 
No doubt many creatures yet unnamed and uncounted contribute 
to our sustenance. Some of the organisms that we know are critical 
to soil health include bacteria, actinomycetes, fungi, algae, nema- 
todes, and earthworms. 

Bacteria 
Bacteria are the most numerous and varied of soil organisms. 

There are anywhere from a few hundred million to three billion in 
every gram of soil. Under the right conditions, they grow at an 
astonishing rate and can double their population every hour. The 
top 6 to 8 inches of soil may contain anywhere from 200 pounds to 
2 tons of live bacteria per acre. 

Bacteria vary in their requirements for air, but most beneficial 
ones need some air to  thrive. If enough moisture and food are 
present, bacteria do best at temperatures of 70" to 100°F and at a 
pH close to neutral. Bacteria need adequate calcium and a balance of 
micronutrients, which are essential to the enzymes used to perform 
their biochemical tasks. 

Unfavorable conditions rarely kill bacteria off completely; the 
bacteria will either stop growing and form spores to wait for better 
times, or new generations will adapt to  the changed conditions 
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those tha ~t need air and thos e that do] s't. The a.vailability of air detc ermines 
which kir ids will flol urish and 1low vigor( ~usly they. will grow. 

Aelrobes requ ire air in alrder to liv e. The bac ,teria respc msible for turning 
. . . .-organic protelns Into nitrates and sulfates, as well as many important decom-

posers, are aerobes. All other soil organisms, including pla nt roots, :are also 
aerobic. Some bacteria can survive in either aerobic or ana ~erobicCOIIditions 
but will only grow and thrive if they have air. 

Anaerobes can live happily without air an d, in fact. , may be Ilulled ~t 
exposed 1:o it. The bacteria responsible for diseasc :s like bot ulism and tetanus 

,- 0 . .are tamous examples. Many anaerobes are decomposers, wmcn can generate 
some foul-smelling waste products, such as the hydrogen sulfide th, at gives 
rotten eggs their characteristic odor. Anaerobic decomposition is also known 
as putrefaction. Anaerobic bacteria can also generate useful by-produc :ts such 
as methane gas, which is sometimes used as an energy source 

through genetic mutation. (This adaptability can work against you  
when the  organism in  question causes a plant disease.) If any soil 
nutrient is in  limited supply, bacteria will b e  the  first to consume it. 
Plants must  wait until t he  bacteria die and decompose to ge t  access 
t o  the nutrients. 

Bacteria have a virtual monopoly o n  three basic soil processes 
that  are vital to higher plants: nitrification, sulfur oxidation, a n d  
nitrogen fixation. 

hngal mycelia bacteria actinomycetes 

It's a whole other world beneath your feet, and these three play a big part in 
it. Fungal mycelia (left) snake through the soil, some of them causing disease 
and others fighting it. Actinomycetes (right)decompose organic matter and 
form humus. Bacteria (center), which occur by the millions in each gram of 
soil, transform nitrogen and sulfur to a form usable by plants. 



Nitr*cation. Nitrogen occurs in several different forms in the 
soil, but some of them are unavailable to plants until they are trans- 
formed by bacteria. Soil organic matter, for example, holds nitrogen 
in the form of complex proteins. Bacteria and other organisms help 
to break down these proteins into the form of ammonium. Some 
plants, such as acid lovers like azaleas and rhododendrons, readily 
use nitrogen in this form. Most other plants, however, depend on 
different types of bacteria to convert the ammonium into a different 
form, known as nitrate. These bacteria, known as nitrifying bacteria, 
thrive in warm, well-aerated, evenly moist soil. Extreme conditions, 
such as cold temperatures, waterlogging, and tight, compacted soil, 
are harmful to these bacteria and will slow the conversion of arnmo- 
nium nitrogen into the more accessible nitrate form. 

Sulfur Oxidation. Sulfur undergoes similar chemical and bio- 
logical transformations in the soil. Specialized bacteria turn organic 
sulhr compounds into sulfates, th,e form most usable by plants. 
These bacteria, however, can tolerate a wider range of soil condi- 
tions than nitrifjrlng bacteria. 

Nitrogen Fixation, Nitrogen-fixing bacteria transform ele- 
mental nitrogen from the atmosphere into protein and eventually 
make it available to other organisms. (To make synthetic fertilizers, 
humans imitate this process at a high energy cost by burning 
tremendous amounts of natural gas to synthesize ammonia from 
atmospheric nitrogen.) Some nitrogen-fixing bacteria live in symbio- 
sis with leguminous plants, such as peas and lupins; you'll find more 
information on these bacteria in "Nitrogen-Fixing Legumes" on the 
opposite page. Other nitrogen-fixing bacteria live free in the soil. 

Actinomycetes 
The characteristic aroma of freshly plowed earth is attributed to 

actinomycetes. These microbes, which behave like a cross between 
bacteria and h g i ,  play a critical role in organic matter decomposi- 
tion and humus formation. Manure is especially rich in actino- 
mycetes, which is why many people consider manure to be essential 
for making high-quality compost. 

After bacteria, actinomycetes are the most numerous soil 
organisms. They need a loose, well-aerated soil and a pH between 
6.0 and 7.5, and they're more tolerant of dry conditions than either 
bacteria or fungi. Their intolerance of low pH can be used to advan- 
tage in preventing potato scab, a disease caused by an actinomycete. 



ITROG 
0 ,  ne root systems or legumes, sucn as clover, vetcn, ana garaen Deans, 

should contain a good sprinkling of little bumps called nodules. This is where 
the beneficial rhizobia bacteria, which fix atmospheric nitrogen, live. If you 
slice open some of these nodules, they should be noticeably pink or red in 
. 1-color. n",green or black color indicates a lack of bacterial activity- (This may be 
a norma1 phase if the plant is entering dormancy). The size and number of 
nodules is directly related to  how much nitrogen the plant can fix.Dig up dif- 
ferent kinds of legumes and compare the number of nodules vou find-alfalfa i 

and clol Jer are nor .malty mor .e heavily r~odulatedthan beans; or peas. 1Jsing the 
right bz ~cterial inc ~culants or 1 your gar1 den legurr le crops will increasc :nodula-
tion an( i the resull [ant nitrog ;en fixatiol; 1. 

The rounded nodules on the roots of legumes (likepeas and beans) 
are 1-lome to beneficial Rhiwbiz~mbacteria. The bacteria transform 
nitn3gen from the atmosphere into a form usable by the plants. 
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Fungi 
Molds,  yeasts, and m u s h r o o m s  a re  all fungi. A l t h o u g h  they  a re  

classified a s  plants,  t h e y  do not c o n t a i n  chlorophyl l  a n d  so m u s t  
depend on other plants fo r  thei r  nour ishment .  Yeasts a re  n o t  c o m -  
m o n  i n  t h e  soil, b u t  m o l d s  a n d  m u s h r o o m s  play impor tan t  roles. 
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Molds may be as numerous as bacteria in soil. In fact, under 
conditions of poor aeration, low temperature, and acidity, molds 
outnumber bacteria because they tolerate these conditions more eas- 
ily. Some molds are detrimental to  plant growth. Many plant dis- 
eases are caused by soil-dwelling molds, such as Fusarium, which 
causes Fusarium wilt in peas, tomatoes, and melons, and 



Rhizoctonia, which causes bottom rot and stem rot in lettuce and 
cabbage-family plants. The majority of fungi, though, are beneficial 
to plants and humans. Molds in the genus Penicillium, for example, 
are well-known for their contributions to human medicine. In the 
soil, molds are especially important for organic matter decomposi- 
tion and humus formation. Other types of beneficial fungi, known as 
mycorrhizal fungi, live in association with plant roots and help the 
roots absorb nutrients from the soil. 

Algae 
Algae are single-celled plants, usually containing chlorophyll, 

and are slightly less numerous in the soil than fungi. Blue-green 
algae are common in many kinds of soils, but are particularly impor- 
tant in wet soils because of their tolerance for high moisture levels 
and ability to fix atmospheric nitrogen. All algae growth is greatly 
stimulated by farm manure. 

Nematodes and Other Microfauna 
Microscopic soil animals, including nematodes, protozoa, and 

rotifers, are known as microfauna. Nematodes, also commonly called 
threadworms or eelworms, are extremely widespread and numerous 

Most soils are full of nematodes, many of which are beneficial types that aid 
in decomposition and pest control. Others feed on and damage plant roots. 
Nematodes vary widely in size, but they are all too small to be seen without 
a microscope. 



in most soils. Although they are ofien thought of as troublesome 
plant pests, the most common kinds help break down organic matter 
or prey on bacteria, algae, or other soil animals. Some parasitic 
nematodes are used as biological control agents for soil-dwelling 
pests such as cabbage root maggots. 

Protozoans are one-celled animals. They are larger than bacte- 
ria and ofien use them as a food supply. Another group of microor- 
ganisms, the rotifers, is common in wet soils; they feed by spinning 
around and sweeping food particles into their "mouths." 

Earthworms and Other Macrofauna 
Larger soil animals-those we can see without a microscope- 

make up the macrofauna of the soil. Many animals, from tiny spiders 
to burrowing prairie dogs, make their homes in the soil. Of the 
macrofauna, the earthworm is most closely identified with soil health 
(see "The Noble Worm" on the opposite page). Other small soil 
animals include mites and spiders, beetles, springtails, flies, termites, 
ants, centipedes, and slugs, as well as the larval forms of many but- 
terflies and moths. 

Many of these animals play an important role in breaking down 
organic materials into smaller pieces and simpler compounds. 
Earthworms and other burrowing creatures help to aerate the soil 

. .  . 5.. .  . . . C.. " . . 
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You may not be pleased with the tunneling work of small mammals like 
gophers, voles, and moles, but these creatures do their part for the soil 
community by mixing and aerating soil and preying on pests. 
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SOU excavators, eartnworms spena tneir uves mgesnng, grmamg, cugesnng, 
and excreting soil. As much as 15 tons per acre goes through all the earth- 
worm bodies in that piece of ground every year! Earthworm casts, the lumpy, 
soil-lie excretions of the worms, are richer in nutrients and bacteria than the....... ..*"  

surrounding soil. The casts m ay add up to as much as 8 tons per acre in culti- 
vated fields. No wonder (::harles Dlarwin ex tolled ea. rthwormz; as the 
"intestines of the soil." 

Thle contributions of worms to drainage and aeration, soil aggregation, 
and trans; port of nutrients from the subsoil is significant as well. The miles of 
tunnels dley excavate as they eat are vital to air and water circulation, and the 
-- ..--.. . mucous secretions that lubricate their route help hold soil particles rn~ether 
to create a good crumb structure. Because earthworms like cool tempt 
they retreat to deeper soil levels during hot weather and bring back r 
from the subsoil when they come up again. 

'I'he earthworm Lumbricus tewestrii is the most common of ab out 200 
known species. Interestingly enough, it's not native to North Arne1 ica, but 
came w4th the Europeans and turned'out to be better adapted to CI~ltivated 
conditions than its native pre decessor. IEarthwornils, unlike the types used for 
worm COImposting, prefer coc 11 tempera itures-ab out 50°F is optimul n. They 
need goo1 d aeration and enoul $ but not : too muck I moisture. Some spt :cies can 
cr\la-..ea C.:..I.. *-:A ..,.:I* I...'.-.a"+--,....- "Aa-.."t. ..-..I,.:..- .,..-..1:a.. "..,I *I... " * 
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more neu tr2 pH. 
During nortf Iern winte Iorms rnig rate as ml o 6 feet 

l.*l#.... tl.. m *....C/."& A .... AA*.. . +I.-... r.r*rl I. ,.l lowever.m.. 
UCIUW LIIG ~UIIQLG. n JUUUWI LVIU JII~V LMI LILLIL LIIGIII VII XU~IU. I 

and kill dhem befor -e they rea ch shelte; -a good reason to rdens i i  
the fall. E larthwormIS are also sensitive t o many pt :st and we ed contro 1 chemi-
cals, as wc :I1 as most highly sol uble synth ~etic fertili; xrs, whicf1 are very !salty.-. . . - . .  The e best way to attract and nounsh earthworms is to feed then- 1 1  In+@-+I V W  Vl 

organic nlatter. Peel back a layer of mulch that has been in place for sit least a 
few days, and you will see the evidence of their activities-little piles of cast- 
ings next to their tunnel entrances-and the worms themselves, WOK 
your beh 

- i 

with their tunnels,, and they move  organic mat ter  f r o m  the soil sur- 
face d o w n  i n t o  the root zone. S o m e  animals are  significant as plant 
pests. Mammals  such  as gophers  and o t h e r  burrowers may b e  a nui- 
sance w h e n  they decide your  broccoli looks good to them; however, 
they, too, contr ibute  to the soil ecosystem by keeping pest popula- 
tions in check, mixing soil, and depositing droppings.  



THE ROLE OF PLANT ROOTS 
Plant roots themselves play an important role in soil ecology. 

The area immediately surrounding plant roots, known as the root 
zone or rhizosphere, is where it's all happening. The largest num- 
bers and kinds of organisms are found in the uppermost layers of the 
soil, closer to fresh sources of air, water, and food. But biological 
activity happens even at fairly deep levels, especially where earth- 
worms and other animals burrow and deep-rooted plants grow. A 
soil such as that found under permanent grass sod, totally permeated 
by fibrous masses of roots, has a healthier, more robust microbial 
population than a soil used for cleanly cultivated row crops. 

Connecting Plant to Soil 
There are many ways in which plant roots interact with the rest 

of the soil community. Most of the important soil processes, espe- 
cially nitrogen fixation and mycorrhizal associations, take place in 
the root zone. Roots serve as homes for nitrogen-fixing bacteria and 

Gelatinous mucigel surrounding the root connects the plant to the soil. It's 
here that nitrogen fixing and other chemical and microbe interactions take 
place. 



phosphate-scavenging mycorrhizal fungi, which help enrich the sup- 
ply of these nutrients for the whole soil community. The outer coat- 
ing of the growing root tip, called the mucigel, is a gelatinous sub- 
stance secreted by the root and a rich mass of microbes and chemical 
nutrients that connects the plant to the life of the soil. 

Growing roots are also continually sloughing off dead tissue, 
an excellent food for microorganisms. (For this reason, the roots of 
a green manure crop often contribute more organic matter than the 
part of the plants you see above the surface.) Roots also give off cer- 
tain biochemical compounds called exudates, which can inhibit com- 
peting plant species by a process called allelopathy. Winter rye, for 
example, gives off exudates that suppress couchgrass growth. Black 
walnuts, which produce the exudate juglone, are well-known for 
their allelopathic nature. 

FEEDINGAND CARE  
OF SOILBEASTIES  

The billions of organisms that make up the soil community are 
dependent on you for their health and well-being. If you provide for 
their basic needs and cultivate properly to avoid disturbing them too 
much, the soil organisms will thank you with a healthy, productive 
soil that your plants will thrive in. 

THE BASIC DIET 
Like all living things, the creatures of the soil community need 

food, water, and air to carry on their activities. A basic diet of plenty 
of organic material, enough moisture, and well-aerated soil will keep 
their populations thriving. 

Food 
Soil creatures thrive on raw organic matter with a balanced 

ratio of carbon to nitrogen, about 25 to 30 parts carbon to 1part 
nitrogen. Carbon, in the form of carbohydrates, is the main course 
for soil organisms. Given lots of it, they grow quickly, scavenging 
every scrap of nitrogen from the soil system to go with it. That's 
why adding lots of high-carbon materials to  your soil can cause 
nitrogen deficiencies in plants. 



In the long term, carbon is the ultimate fuel for all soil biologi- 
cal activity, and therefore of humus formation and productivity. A 
balanced supply of mineral nutrients is also essential for soil organ- 
isms, and micronutrients are important t o  the many bacterial 
enzymes involved in their biochemical transformations. See Chapter 
3 for more information on supplying organic matter to  your soil 
organisms. 

Air 
Air is crucial for soil health, although certain bacteria can live 

without it (see "Bacteria and Breathing" on page 29). No amount 
of fertilizing can compensate for lack of air. Plant .roots can't take 
full advantage of available nutrients if they are suffocating. Much 
effort in soil management is directed toward improving soil aeration. 
Later on, we'll explore techniques you can use to increase air pene- 
tration in your soil. 

Water 
Water is also strictly essential, but too much water can mean 

too little air. The ideal biological environment consists of a thin film 
of moisture clinging to each soil particle, with lots of air circulating 
between the particles. Rain and irrigation add needed soil moisture, 
but good soil structure is required to conduct moisture upward 
from reserves in lower soil layers. For more details on how soil struc- 
ture relates to soil moisture, refer back to "Structure and Aggregation" 
on page 10. 

CHOOSING CULTIVATION TOOLS 
Knowing how to work the soil benignly is as important for eco- 

logically aware gardeners as knowing how to make compost. When 
left undisturbed, soil communities tend to reach a balance that pre- 
serves nutrients and organic matter. Human invasion of the soil with 
gardening implements upsets that balance. Tillage and cultivation 
have a profound impact on drainage, aeration, and structure. The 
history of agriculture has demonstrated many of the consequences of 
destructive practices on soils. 

The best way to work the soil is not to work it at all. Gardeners 
who follow Ruth Stout's "no dig" system are practicing a form of 



no-till gardening. (See "Further Reading" on page 263 for a listing 
of Ruth Stout's no-till gardening book.) Avoiding tillage does not 
mean avoiding work, however. Stout's methods involve large quanti- 
ties of mulch, which must be gathered, transported, and spread. 
Although perennial gardening and edible landscaping are increasing 
in popularity, annual plants-including most garden vegetables- 
require you to  disturb the soil. 

Tilling the soil and cultivating t o  control weeds affect the 
entire soil community, not just the intended crop. If you do  have to 
disturb the soil, there are several things you can do to minimize the 
damage to the soil community. 

Avoid deep tillage. Keep organic residues in the top 2 to  3 
inches of soil, so microbial activity can quickly get t o  work to  
decompose them. 

Protect soil structure. Avoid breaking up soil aggregates and 
ruining capillary action by pulverizing the top layers too finely or 
working the soil when it is wet. 

Keep the soil loose. Avoid compaction caused by frequent 
passes with heavy equipment, walking on the soil, and working soil 
when it is wet. 

Tools for Hand Tillage 
In this age of mechanization, it is easy to forget that the most 

effective and sometimes even the easiest way to work the soil is with 
hand tools. Well-designed hand tools, properly used, are a pleasure 
to work with. They don't consume nonrenewable fossil fbels, they're 
quiet, and they're less likely to damage soil than are machines. They 
also offer the bonus of healthy exercise-who could ask for more? 

You can work surprisingly large areas of land using only hand 
tools. Most of the world's agriculture, in fact, is performed without 
benefit of internal combustion engines. Start by choosing the right 
tools and learn the best way to  use them. 

Spades and spading forks are good primary tillage tools, for 
preparing new garden sites or  turning over established beds. 
Squared-off, flat-bladed spades are better adapted to  most garden 
digging than are curved-bladed shovels. Keeping your spade sharp 
will reduce the amount of work entailed in using it. Spading forks 
are indispensable for loosening and aerating garden beds and incor- 
porating many green manures. 



A stirrup hoe slices off young weeds with a swinging motion, saving time and 
labor. 

Hoes are primarily cultivating tools, although heavier types may 
be used for chopping, digging, forming raised beds, and similar jobs. 
Cultivation hoes-such as oscillating stirrup hoes or scuffle hoes, 
colinear hoes, and swan-neck hoes-make the job nearly effortless if 
you catch weeds when they are young. Keep a good sharp edge on 
your hoe. 

Wheel hoes, illustrated on the opposite page, are nifty tools for 
more serious gardeners; they can accept a large selection of attach- 
ments, including larger oscillating hoes. They cleanly slice off weeds 
just below the surface, using a back-and-forth motion. If you plan 
your bed spacing to accommodate wheel hoe implements, you can 
cultivate several acres of vegetables with this tool. 

RotaryTillers 
Rotary tillers are versatile tillage tools, very effective at pulver- 

izing soil, incorporating organic residues, and preparing a smooth 
seedbed-which is why they are so popular with gardeners. The 
tillers use a set of blades turning at high speeds to smash up soil and 
anythmg else in their path. Self-powered garden tillers come in many 



Wheel hoes use a back-and-forth motion to decapitate weeds just below the 
soil surface. In larger gardens, this tool is a back saver. 

sizes, from small, inexpensive front-tined models that are light- 
weight and easily portable to heavy-duty rear-tined types suitable for 
managing up to  5 acres. Tractor-driven models are increasingly 
being made for lawn and garden tractors. 

Overuse and misuse of these machines is dangerous to healthy 
soil. Tillers can cause compaction through the downward force of 
their blades beating on the soil. Even worse, though, overzealous 
tilling can destroy the soil structure, leaving it in the form of a h e  
powder that can easily be blown about by the wind. Tilling also sev- 
ers the top layer of soil from contact with the lower layers, prevent- 
ing capillary action from bringing up crucial soil moisture to plant 
roots. 

To avoid those problems, use your tiller carefully. Here are 
some guidelines to preserve your soil community: 



Restrict use of your tiller to  jobs that require it, like incorpo-
rating green manures and crop residues. Don't use it for routine cul-
tivating or just to mix in soil amendments or cover seeds. For those 
jobs, use a rake instead. 

Keep tiller passes to the minimum necessary to accomplish 
the job. 

Finish off seedbeds with a hand rake, rather than tilling until 
the surface is finely pulverized. 

Other rotary tools, such as the rotary spader, are gaining inter-
est among vegetable growers. Used extensively in Europe, this tool 
offers all the versatility of the rotary tiller but works with a digging 
action, like a bunch of little shovels going around. This requires less 
force on the soil and is less damaging than regular rotary tillers. 

Harrows 
Farmers use harrows to break up the clods formed by plowing 

and to  smooth out a seedbed. These useful~toolsare also available 
for lawn and garden tractors. Harrows can serve quite well as prima-
ry tillage tools, especially if the soil is already in good tilth. 

A harrow attachment for your garden tractor breaks up clods and takes the 
soil smooth without causing severe damage to the soil community. 
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Disc harrows come in various sizes and configurations, from 
fairly massive ones capable of cutting through tough sod (which can 
also damage soil structure with their weight) to small, closely spaced 
discs used for fine seedbed preparation. They are very usehl for 
chopping in green manures and crop residues. 

Springtooth, spiketooth, or drag harrows are like big rakes, 
their teeth dragging along the surface to make air passages and to 
lightly bury surface debris. Springtooth harrows and variations on 
the theme are commonly used for  cultivating jobs as well. 
Homemade drag harrows, consisting of pieces of chain dragged 
behind a tractor, work well for mixing manure and compost into the 
soil surface. These harrows are also good for covering seeds of green 
manures and other broadcast crops. 
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