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AN 
INTEGRATED 
APPROACH 

INTRODUCTION 
Most home gardeners are not interested in having 

garden yields equal commercial levels, yetthey expect 
a reasonable crop with reasonable effort, cost, and 
risk. There is a great deal of gardening literature. Some 
writers promote "pure organic gardening," others 
stress the use of chemicals, while others take an in
between or "integrated approach": subtle incorpora
tion of scientific knowledge. This publication provides 
facts, background, and suggestions to make logical 
gardening decisions. It does not advocate a single type 
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of gardening. Many of its suggestions are easily ac
cepted by the organic gardening purist, others not so 
easily. However, all are part of the "integrated ap
proach" and can be used in varying degrees, depend
ing on personal choice. 

Some questions have to be .answered before logi
cal gardening decisions can be made. Are there non
pesticidal ways of controlling insects and diseases? 
What is a natural food or a true organic food? What's 
the difference between natural and artificially or labo
ratory produced plant nutrients? The information in 
this publication can provide background for these gar
dening decisions. 



SOILS AND THEIR 
MANAGEMENT 

There are several factors to consider in producing 
most vegetable crops. 

DESIRABLE STRUCTURE 

Soils should be well drained and aerated so that 
healthy plant root systems can develop. 

FERTILITY 

The soil must contain an adequate supply of ele
ments essential to growth of healthy, vigorous, and 
productive plants. 

SOIL pH 

The soil must have correct acidity (pH) levels so 
plants can absorb elements essential for growth and 
development. 

TILTH 

Soil must be easily worked. 

Improving Soil Structure 
Clay soil is difficult to work and not well drained or 

aerated. Its poor structure may be improved by organ
ic or inorganic soil amendments (conditioners). Or
ganic soil conditioners include compost, peat moss, 
straw, hay sawdust, wood chips, grass clippings, and 
green manure crops (crops grown one season, then 
plowed under) such as soybeans, cereal rye, rye-grass, 
or sweet clover. Inorganic soil conditioners include 
coarse sand, perlite, vermiculite, and arcillite. 
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Either organic or inorganic amendments increase 
soil aeration by increasing the amount of pore space, 
increase soil moisture-holding capacity, promote 
drainage of excess soil water, and improve soil worka
bility (tilth). 

Compost and Composting 

Productive soils must have desirable structure and 
adequate fertility. 

Composting is a method of using valuable plant 
materials, otherwise wasted, to improve the soil's pro
ductive capacity by adding essential organic matter to 
home garden soils. The primary value of compost is as 
a soil conditioner able to modify soil structure. Com
post is an organic fertilizer. 

NATURE AND VALUE OF COMPOST 

The compost product is sometimes referred to as 
synthetic manure since it is used for the same pur
poses as natural animal manures, to fertilize. Compost 
is a natural and important soil improvement process in 
the field and forest. 

The decomposition of organic materials is a diges
tive process of bacteria, fungi, and actinomyces. These 
organisms work best when plenty of oxygen is avail
able. The products of this digestive process are hu
mus, energy (heat), carbon dioxide, and water. Organ
ic materials resistant to decomposition persist and ac
cumulate as humus, which, like compost, is excellent 
for soil improvement. Because of the energy release in 
the process of decomposition, compost piles heat and 
the internal temperature of a pile may reach 170° For 
more. 

The addition of compost and other organic materi
als such as peat moss, animal manures, and aged 



sawdust is highly recommended and should be con
sidered an indispensable element of successful gar
dening. Compost and humus do the following: 

• Improve the physical condition of the soil by 
promoting soil granulation and encouraging plant root 
growth and development. Such soils are less lumpy, 
easier to work, have good drainage, and are well aerat
ed. 

• Contribute to increased soil moisture-holding 
capacity especially in sandy soils. 

• Increase soil fertility by serving as a direct source 
of plant nutrients such as nitrogen, phosphorus, and 
potassium and increase the ability of soil particles to 
hold and release chemical elements. Compost, how
ever, is not considered a high analysis fertilizer materi
al as 1 ton of material yields only about 10-20 pounds 
of nitrogen, phosphorus, and potassium in available 
form. 

• Improve conditions for beneficial soil micro-or
ganisms such as nitrifying bacteria and soil inhabiting 
animals such as earthworms. 

• Enhance buffering capacity of the soil which 
helps prevent wide fluctuations in soil acidity. 

• Help reduce or prevent soil crusting. 

LOCATION AND TYPE OF COMPOST PILE 

Good compost must be kept moist: partial shad
ing, a nearby source of water, and a black plastic cover 
will help to do this. The compost should not be too 
close to the garden. Slugs thrive under moist condi
tions and can do garden damage ifthe compost site is 
not carefully selected. Pests such as cabbage loopers 
and cucumber beetles are attracted to plant debris for 
overwintering. 
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Composting may be done in a pile, heap, pit, or a 
bin. A common practice is to hide the com posting area 
from view through use of landscape plantings such as 
tall growing annuals and vines. 

STRUCTURES 

Many gardeners simply heap materials to be com
posted on the ground, while others pile them in some 
type of structure or bin. Good compost can be made 
either way. 

Suggested size for the compost pile is 5 feet wide, 
4-5 feet high, and long enough to accommodate all the 
material to be composted. If a structure is chosen, 
build it large enough to provide two bins to facilitate 
turning the material. One side of the structure should 
be removable for convenience in building up compost 
material and taking it out. Rectangular bins usually are 
most satisfactory. These can be concrete block or open 
brick work, posts and wire, picket or snow fence, or 
boards. 

COMPOSTING MATERIALS 

A satisfactory com posting job should include plant 
remains and other organic material, a source of nutri
ents for micro-organisms, moisture, and an adequate 
supply of air. 

Plant residues-organic materials well suited to 
composting include leaves, grass clippings, remains 
of flower and vegetable plants after harvest, weeds 
before going to seed, straw and hay, and vegetable 
tops, peelings, and pea pods. Shredding or grinding 
these materials speeds up decomposition because 
more surface area is exposed to attack by the microbes 
of decay. 



Avoid putting materials in the compost pile that 
could harm a garden. This includes diseased plants 
(can spread disease in the garden), seeds and fruit pits 
(attract rodents), weeds that have gone to seed (can 
result in a very weedy garden), bones and fatty materi
als (resist decomposition and make compost less de
sirable to handle) and plants attacked by an insect 
using the plant to overwinter (vine crops -squash vine 
borer, maple leaves- maple petiole borer, iris-iris bor
er). 

NUTRIENTS FOR MICRO-ORGANISMS 

Sufficient nutrients must be present in the compost 
heap to support the life activities such as change in 
physical form or structure of the beneficial micro-or
ganisms. Nutrients can be supplied to the compost pile 
as commercial fertilizers such as 10-10-10 at a rate of 3 
cups per bushel of organic matter. Lower analysis 
dehydrated animal manure in quantities equivalent to 
the recommended amount of commercial fertilizer can 
be used. For example, dried animal manure such as 
cattle manure which contains N, P, and K, can be used 
rather than commercial fertilizer. However, the rate 
would be about three times that of a 10-10-10 commer
cial fertilizer, about 9 cups per bushel of organic mat
ter. 

In addition to an adequate supply of essential ele
ments, soil acidity (pH) must be at a desirable level to 
encourage decay activity. To prevent the compost 
mass from becoming undesirably acid in reaction, ag
ricultural limestone is often included in the compost 
material. 

AERATION 

Break down or decomposition of organic materials 
may occur under aerobic (oxygen rich) or anaerobic 
(oxygen poor) conditions, but is best when plenty of 
oxygen is available. Provide oxygen (aeration) by peri
odically turning or mixing the heap. The products of 
aerobic decomposition are humus, carbon dioxide, 
water, and energy in the form of heat. Check for heat 
energy in a compost pile by feel or by reading a ther
mometer placed in the interior mass of an actively 
working compost heap. Temperatures in an actively 
working compost heap may reach 170° F. This heat can 
destroy some disease organisms, insects and insect 
eggs, and weed seeds, although it should not be de
pended on to destroy them. 

LAYERING PROCESS 

Some gardeners may want to adjust this suggested 
procedure for compost layering according to require
ments or individual preferences. 

• Add available plant materials to the pile periodi
cally. Avoid diseased or insect-infested materials, fruit 
pits, bones, etc. 

• Apply materials in the following alternating lay
ers: First layer-plant residues, 6-12 inches thick; sec-
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ond layer-garden soil about 1-inch thick; third lay
er-thin sprinkling of nutrients, such as commercial 
fertilizer or dehydrated animal manures, to promote 
decomposition. A limestone additive is also desirable 
and should be applied sparingly unless garden soil is 
acid. 

• Moisten the three layers of material but do not 
create a soggy condition by adding too much water too 
often. Soggy or waterlogged compost will hinder or 
even stop the composting process. 

• Repeat the layering process until the heap is 
about five feet deep. 

Make the first layer of coarse plant material such as 
coarse stalks to admit air to the base of the pile. Turn 
the pile periodically with a pitchfork or gardenfork. 
Move the material from one bin to another or turn the 
pile over to make a new pile. Be sure to incorporate the 
material at the edges into the center of the pile when 
turning. Turn the pile at least twice during the summer, 
the first time about four weeks after starting the pile 
and again in 5-6 weeks. Some gardeners periodically 
punch a number of holes in the pile with a rod or bar to 
admit air. However, this can cause excessive drying of 
the pile. 

To keep the pile moist but not soggy, locate it in 
partial shade, if possible. Keep the top of the pile 
dished so it will collect and hold water. Water the pile 
as necessary and cover with black plastic film, particu
larly if it is in direct sun. Then, allow nature to perform 
the microbial activity. 

TIME REQUIRED TO PRODUCE COMPOST 

Compost can be made in 4-6 months ifthe material 
is finely ground or shredded, kept moist, and frequent
ly turned. Just piling the materials and allowing nature 
to do the rest can take a year or more for compost to 
result. Compost is ready to use when it is dark brown 
and breaks up readily when turned over. 

HOW TO USE COMPOST 

Compost can be used as a soil surface mulch or as a 
conditioner-fertilizer soil additive. If used as a mulch, 
apply material to a depth of 3-4 inches over the soil 
surface without covering low growing plants. Benefits 
of compost are similar to those of other mulches, 
namely soil moisture conservation, weed control, and 
maintenance of a more uniform soil temperature. 

The best use of compost is as a conditioner-fertiliz
er especially when soils are light (sand) or heavy (clay). 
On particularly light or heavy soils, apply compost 4-5 
inches deep on the soil surface and thoroughly work it 
in the upper 8 inches. 

Applications of commercial fertilizers to supple
ment elements present in compost are usually desir
able. Having the soil tested will determine the amount 
of fertilizer to apply. 



.. 
USE OF 
SEWAGE SLUDGE 
IN GARDENING 

Many questions arise on using materials from mu
nicipal sewage disposal plants to grow fruits and vege
tables. There is probably less concern when the mate
rials are to be used in soils to produce grass, flowers, 
and ornamental plants. The following discussion deals 
with the use or value of sewage sludge in gardening. 

NATURE AND COMPOSITION OF SEWAGE SLUDGE 

Sewage sludge is a byproduct of city sewage. 
There are three types: raw sewage, digested sludge, 
and activated sludge. 

Raw sewage, sometimes called settled or primary 
sludge, contains solid, lumpy materials with an offen
sive odor. Because raw sewage is a potential carrier of 
pathogenic (possible disease) organisms, it is not rec
ommended for use on soil. 

Digested sludge varies depending on the treatment 
process. The sludge is anaerobically decomposed so 
that much of the organic matter is converted to gases 
and soluble materials. In the process, most of the path
ogenic organisms are destroyed. 

Activated sludge is sewage inoculated with previ
ously processed sludge and treated with large 
amounts of air to aid aerobic decomposition. After this 
is accomplished, the material can be dried and ground. 
This type of sludge is relatively high in nitrogen con
tent and free of pathogenic organisms, making it suit
able for fertilizer. The moist sludges are sometimes 
used as substitutes for animal manures, while activat
ed sludge is generally used as a component of com
plete fertilizer. 

Table 1. N, P20s and K20 in oven-dried manure and sludges 

Material 
Cow manure 
Raw sludge 
Digested sludge 
Activated sludge 

N 
1:4 
2.5 
5.5 
4.0 

Range in percent 

P20s K20 
0.8 1.5 
4.1 0.4 
8.1 0.4 
4.6 0.3 

Source: Unpublished data from Soil Service Department and USDA, ARS. University of 
Minnesota, St. Paul. 

The content of sewage sludges varies considerably 
depending on the type of treatment and the sewage 
sources. Table 1 shows results in a Minnesota study 
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over several years in which the N, P20s and K20 in 
oven-dried cow manure was compared to sludge. 
Sludges, in comparison with cow manure, are low in 
potassium and relatively high in phosphorus. Activat
ed sewage sludge is the most valuable of the sludges 
as a fertilizer. 

USE OF SLUDGES 

Sewage sludge, particularly the activated type, is a 
source of the chemical elements N, P, and K as well as 
micronutrients particularly iron and zinc all useful in 
plant nutrition. A desirable feature of activated sludge 
is the slow release of nitrogen which tends to protect 
against leaching especially on sandy textured soils. 
When sludges are used continuously on the same 
land, the soil should be tested periodically to deter
mine if it needs supplemental lime or other chemical 
elements essential to good plant nutrition. 

In mineral soils, sewage sludge may be added to 
the soil at rates up to 25 percent of volume. Seed 
germination of radish and lettuce may be delayed but 
not lessened when large quantities of sludge are add
ed. 

Heat-dried sludges are slow to nitrify so some tem
porary nitrogen deficiency may be experienced similar 
to that encountered when straw or sawdust are added 
to the soil. 

ODOR OF SEWAGE SLUDGES 

Raw sludge has a more offensive odor than the 
digested type. Dried, digested sludge has relatively 
little odor and is often used like any other organic 
material. 

HEALTH ASPECTS OF SLUDGE USAGE 

The American Public Health Association commit
tee on sewage disposal indicates that heat-dried, acti
vated sludges are sanitarily satisfactory soil additives 
for all vegetables. Digested sludges are satisfactory for 
garden use with nonroot crops. Root crops should not 
be grown in a garden for 2 years after use of digested 
sludges, particularly where the edible parts of the veg
etables or fruits contact the soil. Raw sludges are never 
recommended for a vegetable garden. 



GARDEN DESIGN 

A good gardener will plot the garden on paper 
before the planting season arrives to show the ar
rangement of crops, proper spacing, and dates of 
planting. Grouping plants according to maturity will 
permit succession cropping (several crops a season), 
intercropping (one crop type between rows of another 
crop type), and planting a green manure crop every 
other year after harvest of an early short season crop 
for organic matter deficient soils. Rotate related crops 
to prevent buildup of disease and insect problems and 
to help control certain persistent weeds. The practice 
also permits plants of different rooting patterns to use 
chemical elements in all regions of the upper soil layer. 

For best growth each plant needs light, moisture, 
and nutrients. When rows are too close or plants too 
thick in the row, competition is too great for good plant 
development and air circulation is reduced, increasing 
disease and insect problems. 

Many gardeners•mistakenly plant all vegetables at 
the same time. Some of the quick-growing cool season 
crops establish best growth early or late in the season. 
These include radish, lettuce, and spinach. Members 
of the cabbage family (cole crops) produce good yield 
of excellent quality when grown as a fall crop. When 
directly seeded in June or transplanted in July, the cole 
crop develops its usable parts as the nights become 
cooler and days shorten. This enhances the quality, 
increases frost tolerance, and decreases insect prob
lems. 

In arranging crops in the garden, consider growth 
habit. lnterplanting small-size plants with medium
size plants will provide more space and light. To help 
reduce both insect and disease problems, with the 
exception of sweet corn, don't plant several rows of 
the same crop next to each other. Growing vine crops 
on a trellis gives better air circulation to reduce disease 
problems and aids pollination by bees. It is an advan
tage to plant sweet corn in blocks to aid pollination. 

WEED CONTROL 

Weed control is essential to good garden produce. 
Weeds compete with garden crops for water, nutri
ents, light, and space. Uncontrolled weeds reduce pro
ductivity, cause poor quality products, and harbor di
seases and insects. 

Many organic gardeners prefer to use nonchemical 
methods of weed control such as tilling and cultivating 
the soil, hoeing, mulching, and handweeding. These 
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methods are appropriate for small gardens where 
many different crops are growing. 

Preventing weeds will avoid much work and dis
couragement in midsummer. Preventive methods in
clude: 

• Using garden seeds free of weed seeds. 

• Controlling weeds before they go to seed. 

• Eliminating weeds before planting. 

• Avoiding use of manure until weed seed viability 
has been reduced by fermentation. 

• Keeping border areas free of weeds. 

• Cleaning equipment to remove weed seeds and 
vegetative parts before moving equipment into weed
free areas. 

• Avoiding use of weed-infested soil or compost. 

• Inspecting transplants for weed seeds or vegeta
tive parts of perennial weeds before planting. 

Nonchemical weed control methods require large 
inputs of labor and continuous attention to prevent 
reinfestation by newly germinating weeds. Under wet 
weather conditions it may be impossible to keep up 
with the weed growth. Perennial weeds that regrow 
from underground vegetative parts are difficult to con
trol by nonchemical methods, but, with sufficient work 
and repeated removal of weeds while they are small, 
most weeds in small gardens can be controlled with 
nonchemical techniques. 

It may be necessary to stop planting crops in very 
weedy areas for one growing season, cultivating the 
soil each time new weeds appear. This repeated tillage 
will reduce weed seed populations and also control 
perennial weeds such as quackgrass, field bindweed, 
and Canada thistle. Cultivation or hoeing between 
rows, when new weeds are just sprouting, will effec
tively control most weeds. Cultivate shallowly to avoid 
injury to garden crop roots. Within the rows and in 
bedded plants, handweeding is essential. Weeds 
should be removed while they are very small since 
damage from weed competition increases as weeds 
become larger and uprooting large weeds may also 
uproot the garden crop. 

Chemicals (herbicides) are widely used in commer
cial crop production where large acreages are grown 
to a single crop. In home gardens where several differ
ent crops are grown within a small area, no single 
herbicide is suitable for all of the crops and it is more 
difficult to use chemicals. 

However, for those who haven't time to control 
weeds by cultural or mechanical methods, or are phy
sically unable to weed, or, for certain weed problems, 
herbicides may be the best control method. Those who 
decide to use chemicals will need to acquire technical 
information, develop certain skills, and perhaps use 
specialized equipment such as a sprayer. Only those 
willing to learn to use herbicides properly should con
sider them. 



MULCHES 

Mulches in the garden have been used for a long 
time to conserve soil moisture, prevent erosion, elimi
nate root pruning by cultivation, stabilize soil tempera
ture, keep garden produce clean, and reduce weed 
competition. Two or three inches of ground corn cobs, 
clean straw, grass clippings, sawdust or pine needles 
may be applied to the soil around the crops in early 
July, preferably after a rain or watering. Mulches ap
plied after the soil is warm and the crop plants large 
enough so they will not be buried by the material, have 
the added benefit of keeping the soil cool during sum
mer heat. 

More recently the use of black polyethylene film 
and kraft paper have served as garden mulches. Black 
plastic or paper increases soil temperature early in the 
season, resulting in earlier production of vegetables 
from melons, squash, pumpkins, cucumbers, tomato, 
eggplant, and pepper. 

Mulches will also control weeds. However, organic 
mulches will not control quackgrass or other perennial 
weeds such as thistles or milkweed which thrive in an 
organic mulch and can push new shoots through deep 
layers of mulch. Synthetic mulches such as black plas
tic film, aluminum foil, or heavy paper are good mulch
ing materials for controlling weeds. Black plastic con
trols weeds better than clear plastic, which permits 
light penetration. 

PLANT NUTRITION 

NUTRIENTS ESSENTIAL TO PLANT GROWTH 

Plants cannot complete their life cycle if any of the 
following 16 elements are missing: carbon, hydrogen, 
oxygen, nitrogen, phosphorus, potassium, sulfur, cal
cium, magnesium, iron, zinc, boron, molybdenum, 
manganese, copper, and chlorine. A deficiency of any 
of these nutrients will decrease plant growth and quali
ty. 

Air and water provide carbon, hydrogen, and oxy
gen. Most fresh plant tissue (94-99.5 percent) is made 
up of carbon, hydrogen, and oxygen. The other 13 
elements combined represent 0.5-6 percent of the 
plant tissue. When a nutrient deficiency limits growth 
or reduces quality, it is usually a shortage of some of 
these 13 elements. 

Primary nutrients are nitrogen, phosphorus, and 
potassium, which are required by plants in relatively 
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Black plastic film is easy to apply. It is available 
from most garden centers in 3- or 4-foot widths. After 
leveling the soil to the width of the plastic, a furrow is 
made 3-4 inches deep along each side. The edges of 
the plastic are placed in the furrow and covered with 
soil. This should anchor the mulch against strong 
winds. At the proper spacing, slits are made for plant
ing either seeds or transplants along a center line on 
the plastic. 

The only loss of water is as the plants grow in the 
mulch. If the plants start to wilt or show moisture 
stress due to a deficiency of water, more holes can be 
punched in the plastic to allow for water penetration. 

One of the disadvantages of plastic mulches is the 
disposal problem at the end of the season. Currently 
biodegradable materials are being tested for mulching 
purposes. These will be completely decomposed at 
the end of the season. 

Organic mulches can be left to decompose in the 
garden after harvest. Early in the spring they can be 
added to the soil to improve soil structure. Rodents or 
snails may become a problem in organic mulches. 

Mulches tend to act as an insulation over the soil 
and as a result there is no heat radiating up from the 
soil and around the plant. This often results in frost 
damage when temperatures drop below freezing. 
Where black plastic is used, the soil is warmer, but air 
temperatures over the mulch are lower. If frost is pre
dicted, plants must be covered to prevent low temper
ature injury. 

large quantities and are often deficient in most culti
vated soils. Most commercial fertilizers contain one or 
more of these nutrients. 

Secondary nutrients are calcium, magnesium, and 
sulfur. Calcium and magnesium seldom limit plant 
growth on properly limed soils. Sulfur is sometimes 
needed on low organic matter sandy soils. 

Micronutrients are boron, chlorine, copper, man
ganese, molybdenum, iron, and zinc, which are re
quired by plants in very small amounts. 

SOIL pH AND LIMING 

Soil pH (measure of acidity or alkalinity) plays a 
very important role in the availability of plant nutri
ents. In acid soils (low pH), nitrogen, phosphorus, po-



tassium, sulfur, calcium, magnesium, and molybden
um are less available to plants; at higher pH (above 
pH7) iron, manganese, boron, copper, and zinc are less 
available and may limit plant growth. 

Liming acid soils supplies calcium and some mag
nesium and reduces harmful concentrations of alumi
num, manganese, and iron. Liming acid soils increases 
favorable microbial activity, accelerates the release of 
nutrients from organic matter, and can improve soil 
structure and tilth. 

SOIL TESTING 

Soil tests indicate nutrient levels of a soil. Although 
large amounts of any given nutrient may be in the soil, 
only a small portion may be available to plants. A soil 
which tests below the predetermined critical level for 
any nutrient is deficient in that nutrient and plants 
grown on this soil will respond to fertilizers containing 
that nutrient. 

The University of Minnesota will analyze soil 
samples for a nominal fee when sent to the Soil Test
ing Laboratory, University of Minnesota, St. Paul, MN 
55108. Organic fertilizer recommendations based on 
this soil test can be obtained by requesting forms OG1-
1976 and OG2-1976. Lime and fertilizer recommenda
tions are given on the soil test results form. These 
recommendations are based on the present acidity 
and fertility of the soil as well as on predicted crop 
removal of nutrients. 

PLANT ANALYSIS 

Plant analysis can determine the nutrient or nutri
ents limiting growth of the living plant. Plant analysis 
is also an indicator of the efficiency of a fertilizer pro
gram. A list of private laboratories doing plant analysis 
can be obtained from the University of Minnesota Soil 
Testing Laboratory. 

NUTRIENTS AVAILABLE TO PLANTS 

Although plants cannot determine the source of 
incoming nutrients, inorganic or organic, both organic 
and inorganic fertilizers have advantages. It is desir
able to recycle waste materials containing plant nutri
ents through a compost pile and back to the plants as 
an organic fertilizer. Generally, organic fertilizers have 
a low content of plant nutrients, but usually contain 
other compounds which improve physical characteris
tics of soils. Certain gums and resins help hold parti
cles in a structure that assists the water-holding capac
ity and also allows water to soak in rather than run off. 

Since the nutrients from organic fertilizers are 
slowly released, their use requires a coordinated appli
cation and buildup program so that the proper 
amounts of nutrients are available when the plants 
need them. Application of undecayed organic matter 
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can temporarily tie up essential nutrients from the soil 
at just the time when plants need them since nutrients 
are also needed for the rotting process. A soil that is 
too wet, too dry, or too cold will slow the rotting proc
ess. Additions of inorganic fertilizers which are readily 
available could help overcome this. 

ORGANIC FERTILIZERS 

There are two types: the home grown organic ma
terial such as last year's crop residue, green manures 
and composts, and commercial organic fertilizers. 

Animal manures must usually be purchased by the 
city gardener and so are regarded as a commercial 
material. Green manures are simply crops grown to 
provide soil cover, increase organic matter, improve 
soil tilth, and provide nutrients for succeeding crops. 
Green manuring ties up the soil for about a year when 
that crop is being grown and is not compatible with 
sustained gardening. Composting is a very important 
practice discussed elsewhere. 

Animal manures are similar in value to organic 
fertilizers from plants. Animal manures often vary 
even more in composition than organic fertilizers from 
plants, but uses are nearly the same. When fresh, ma
nures rapidly degrade and nutrients leach very readily. 
Table 2 shows average animal manure compositions 
of both fresh manure and dried materials. The com
position of bagged dry manure is higher than fresh 
material. 

Table 2 also includes typical organic fertilizers (ani
mal or plant waste products or crops) which contain a 
few or multiple nutrients. With the exception of fresh 
manure, table 2 lists the percentages of the primary 
nutrients contained in each of these materials based 
on dry weight. The analysis of these organic materials 
consists of average values for properly handled mate
rials. Decomposed or leached materials will have low
er analyses. 

CARBOHYDRATE RICH ORGANIC MATERIAL 

In soil management, the relationship between the 
nitrogen and carbon content of organic material is 
important. Some materials such as sweet clover and 
other legumes have a desirable low carbon to nitrogen 
ratio. Others such as strawy residues and sawdust 
have a wide or high carbon to nitrogen ratio. 

Problems may result in plant growth when materi
als containing large amounts of carbohydrates in pro
portion to nitrogen are tilled into the soil. Such car
bohydrates are vigorously attacked by micro-organ
isms and the available soil nitrogen is used in the 
decaying process. Soil nitrogen that is tied up during 
the decaying process is unavailable to plants. Al
though this nitrogen will be returned to the soil when 
decomposition is complete, plants growing in the area 
suffer a nitrogen deficiency during decomposition. To 
provide enough soil nitrogen for growing crops and 



decay organisms, add nitrogen to such organic materi
als as fresh sawdust or straw. Apply 1-2 cups of am
monium nitrate to each bushel of organic material. 

Table 2. Primary nutrients contained in organic fertilizers 
(average analysis of fertilizers without losses from 
leaching or decomposition) 

Percent Percent Percent 
nitrogen' phosphorate potash 
N p,o, K,o 

Bulky organic materials 
Alfalfa hay 2.50 .50 2.10 
Alfalfa straw 1.50 .30 1.50 
Bean straw 1.20 .25 1.25 
Cattle manure (fresh) .55 .15 .45 
Cattle manure (dried) 1.3 .6 1.2 
Cotton balls 1.00 .15 4.00 
Grain straw .60 .20 1.10 
Hog manure (fresh) .50 .35 .45 
Hog manure (dried) 1.2 .7 1.1 
Horse manure (fresh) .65 .25 .50 
Horse manure (dried) 1.6 .6 1.3 
Olive pomaces 1.20 .80 .50 
Peanut hulls 1.50 .12 .78 
Peat and muck 2.30 .40 .75 
Poultry manure (fresh) 1.00 .85 .45 
Poultry manure (dried) 2.5 2.0 1.1 
Sawdust and wood shavings .20 .10 .20 
Seaweed (kelp) .60 .09 1.30 
Sheep manure (fresh) 1.05 .40 1.00 
Sheep manure (dried) 2.6 1.0 2.5 
Timothy hay 1.02 .20 1.50 
Winery pomaces 1.50 1.50 .80 

Organic concentrates 
Animal tankage 9.0 10.0 1.5 
Bat guano 10.0 4.5 2.0 
Bone charcoal and bone black** 1.5 32.0 .0 
Bone meal 4.0 23.0 .0 
Caster pomace 6.0 1.9 .5 
Cocoa shell meal 2.5 1.5 2.5 
Cotton seed meal 6.0 2.5 1.5 
Dried blood 13.0 1.5 .8 
Fish meal 10.0 6.0 .0 
Fish scrap 5.0 3.0 .0 
Garbage tankage 2.5 1.5 1.5 
Hoof and horn meal 12.0 2.0 .0 
Sewage sludge 3.0 2.5 0.4 
Soybean meal 7.0 1.2 1.5 
Steamed bone meal .8 30.0 .0 
Tobacco dust and stems 1.5 .5 5.0 
Wood ashes** .0 2.0 6.0 
Wool wastes 7.5 .0 .0 

·Based on dry weight except for the fresh manures which contai n about 65 percent water. 

•• Burning eliminates organic matter and forms inorganic compounds. 

INORGANIC FERTILIZERS 

An organic compound was originally defined as 
one produced by living organisms, both plant and ani
mal. Since these compounds contain carbon, the de
finition was extended to all carbon compounds, many 
of which do not exist in living organisms. In addition to 
the many thousands of new organic compounds syn
thesized by chemists, many of the same compounds 
which living organisms produce have been synthe
sized. 
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Nature was forming inorganic fertilizers such as 
various phosphate and potassium salts long before 
any life existed and before it produced organic mater
ials. Chemists can synthesize both inorganic and or
ganic compounds. How they are made is insignificant 
since there is no difference between naturally occurr
ing and identically synthesized compounds. 

Two ofthe organic fertilizers in table 2 are primarily 
inorganic following burning but were formed from 
organic materials. Several ofthe inorganic fertilizers in 
table 3 are often used by organic gardeners even 
though those like rock phosphate, green sand, and 
basic slag are inorganic. Urea, a natural organic com
pound in table 3, is a commercially produced fertilizer 
formed from inorganic compounds. 

Table 3 lists a number of principal inorganic fertiliz
ers from which mixed fertilizers are usually formed. 
The inorganic fertilizers which are available to garden
ers will often be blends or mixtures, for example, 12-
12-12, 5-10-5, and 5-20-20, of these fertilizers. Many of 
the fertilizers in table 3 also contain varying amounts 
of calcium and magnesium; however, properly limed 
soils rarely have these deficiencies. 

Commercial fertilizers are labeled to show the con
tent of elemental nitrogen (N ), available phosphate (P) 
and water soluble potash (K) (always in that order). 
Ammonium nitrate, a nitrogen fertilizer which is 33.5 
percent N, will be labeled 33.5-0-0 or 34-0-0, while 
potassium chloride, a potassium fertilizer which is 60 
percent KzO will be labeled 0-0-60. A 12-4-8 mixed 
fertilizer contains 12 percent N, 4 percent PzOs and 8 
percent K 0. In other words, a 1 00-pound bag contains 
12 pounds N, 4 pounds PzOs and 8 pounds KzO. 

Table 3. Primary nutrients contained in inorganic fertilizers 
Available 

Percent Percent Percent 
nitrogen phosphate potash 

Fertilizer Formula N p,o, 1<20 

Ammonium nitrate NH4NOJ 33.5 0 0 
Ammonium sulfate (NH4)2S04 21 0 0 
Calcium nitrate Ca(NOJ)2 16 0 0 
Nitrogen solutions (Varies) 20-50 
Sodium nitrate NaN OJ 16 0 0 
Urea CO(NHJ)2 45 0 0 
Ammonium 
phosphate NH4H2P04 mostly 11 48 0 
Diammonium 
phosphate (NH4)2HPOJ 18 46 0 
Basic slag Ca, Mg, A 1 silicates 
high in phosphates 08 0 8 0 
Rock phosphate 3Ca3 (P04)2CaF2 mostly 0 5 0 
20 percent CaH4(P04)2 and 
superphosphate Ca2H2(P04)2 0 20 0 
Concentrated 
superphosphate CaH4(P04)2 0 45 0 
Superphosphoric 
acid, polyphosphate HJP04 and H4P20a1 0 76 0 
Green sand 
(Glauconite) KFeSi20s.NH20 0 1 6 
Muriate of potash KCL 0 0 60 
Potassium sulfate K2S04 0 0 50 
Potassium 
magnesium sulfate K2S04.2Mg S04 0 0 21 
Potassium nitrate KNOJ 13 0 44 



Mixed fertilizers are generally lower analysis and 
milder than the more concentrated one or two nutrient 
fertilizers. Phosphorus is less apt to cause damage 

PLANT DISEASES 
AND THEIR CONTROL 

The beginning home gardener is often unaware of 
the amount and type of fertilizer, watering, and disease 
control necessary to produce quality plants. Disease 
control is important to obtain quality products. Plant 
diseases are caused by bacteria, fungi, nematodes, 
and viruses. A brief discussion of each follows. 

BACTERIA 

Bacteria are extremely small micro-organisms, 
usually consisting of single cells which can produce up 
to 47 million descendants in a 12-hour period under 
favorable environmental conditions. 

Most bacteria are beneficial to mankind; approxi
mately 170 different types of bacteria are capable of 
causing disease. Bacterial pathogens cannot penetrate 
a plant directly. They must enter through natural open
ings and wounds or be deposited by insects during 
feeding. 

Certain bacteria may remain alive in seed or stor
age organs, such as potato tubers or flower bulbs for 
long periods oftime. Bacteria can be spread by insects, 
in infested plant debris, or soil particles carried on 
garden tools and equipment, and infected seed. 

Bacteria-infected plants show symptoms such as 
wilting, galls, root rot, and blight. Bacteria also pro
duce toxins which are injurious to the plant. Control of 
bacterial diseases includes sanitation, seed treatment, 
application of fungicides and bactericides, and resis
tant varieties. 

FUNGI 

Fungi are low forms of plant life. These organisms 
cannot make food so depend on other sources of or
ganic material to provide sustenance. 

A fungus consists of a vegetative stage which ap
pears as thread-like strands known as hyphae. Many 
fungi have a reproductive stage in which they multiply 
by means of small microscopic bodies known as 
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than either nitrogen or potassium fertilizers. Normal 
care in applying any fertilizer will avoid damaging 
plants. 

spores. Spores function much like seeds of higher 
plants and may be dispersed by wind, water, insects, 
man, animals, or machinery. 

Fungi may overwinter as weather-resistant spores 
or as vegetative strands in some form of decaying 
organic matter. When weather conditions become fa
vorable and the proper host is present, growth begins 
and a new infection process starts. Most common fun
gi grow best at relatively high temperatures and humi
dities. Fungi are controlled by fungicide application 
prior to infection, crop rotation, and sanitation by 
planting resistant plants. Fungi cause root rots, leaf 
spots, cankers , and wilts. 

NEMATODES 

Nematodes or nemas attacking plants are small, 
slender, thread-like roundworms about 1/50-to 1/25-
inch long. Mouth parts are usually equipped with a tiny 
spear which can pierce plants to feed. Some nemas 
may actually enter the root and feed internally, others 
feed externally. Nematodes usually travel to a new 
area with infested plants, machinery, or soil. 

Nematode infestations often result in such symp
toms as yellowing of the leaves, stunting, hair roots, 
knots, swelling, or root rotting. Plants affected with 
nematodes may appear yellowish, stunted, and weak. 
Sometimes such symptoms are thought to be nutrient 
deficiencies. Nematode-affected plants may not be 
able to withstand minor adverse conditions, such as 
drought or nutrient deficiency. 

VIRUSES 

Virus diseases are caused by particles produced 
only in the living cells of the host. Virus particles can
not be seen with an ordinary light microscope. Viruses 
do not penetrate plant tissue directly: they must enter 
through a wound or be transmitted by insects feeding 
first on virus-infected and then on healthy plants, or 



they can be transmitted by a person handling plants. 
Tobacco mosaic virus is found in smoking tobacco. 
The virus can easily be transmitted to susceptible 
plants on the hands of a garden worker who is smoking 
or handling tobacco. Don't smoke while working with 
plants. 

Viruses often overwinter in the bodies of insects 
and in perennial weeds. Only a few viruses are trans
mitted in seed. Symptoms of virus-infected plants in
clude mosaic patterns, stunting, dwarfing, veinclear
ing, streaking, and yellowing. Sanitation is the primary 
method of virus control. Other methods include the 
use of resistant varieties, insect control, and the de
struction of diseased plants. 

NONPARASITIC DISEASES 

Nonparasitic diseases are caused by environmen
tal factors such as high or low temperatures, too much 
or too little moisture, or too many or too few nutrients. 
Examples of nonparasitic diseases include blossom 
end rot of tomatoes and tomato physiological leaf curl. 

CONTROL 

Plant disease control is accomplished in many 
ways, depending on past experience and the current 
situation. Generally, a combination of methods is 
needed especially when weather and other conditions 
are favorable for disease development. Control mea
sures are based primarily on prevention; when a plant 
becomes infected, there is often no cure. Anything that 
will kill or remove the pathogen is likely to kill or seri
ously injure the plant. 

Since most garden plants grow best in fertile, well
drained soil, selecting a spot with this kind of soil can 
avoid a lot of problems. If such a spot is unavailable, 
either forget about gardening, expect frequent failure, 
or modify the spot by supplying adequate ditch or tile 
drainage and applying nutrients necessary for good 
plant growth. 

DISEASE TOLERANCE 

Plant as disease-resistant varieties as possible; 
however, plants tolerant to diseases in one part of the 
country may not be tolerant in another because of 
different pathogens or different forms of the same 
pathogen. Then, too, nature's processes of mutation 
and hybridization are always at work and new strains 
or forms of pathogens are likely to develop. 

CROP ROTATION 

When planning a garden, select a spot where vege
tables and/or flowers have not been grown before or at 
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least for several years. Then follow a regular rotation 
planting the same kinds of plants in a different location 
of the garden each year. Be sure the same kind of 
plants are not grown in the same location any more 
than once every 3 or 4 years. Tomato, potato, pepper, 
and eggplant, members of the same plant family, are 
subject to the same diseases: don't follow one with 
another in crop rotation. 

SANITATION, WEEDS, AND COMPOST 
Sanitation is important in the control of diseases. 

Most pathogens survive between growing seasons on 
diseased plant refuse. Burning, burying or removal of 
infected plants from the premises is a must to prevent 
disease from spreading to healthy plants; fungal 
spores can be blown. Diseased plant material should 
be kept out of the compost pile. 

Many weeds harbor disease agents, especially vi
ruses. Weeds should be eliminated from the garden; 
destroy wild brambles and wild strawberries if culti
vated bramble fruits and strawberries are included in 
the planting. Buy and plant only clean, disease-free 
seeds and plants. 

CHEMICAL DISEASE CONTROL 

The previously mentioned practices are biological 
controls and are effective for about 90 percent of plant 
diseases. However, plants are attacked by some dis
ease (s) not controlled by these methods. Then chem
ical treatments are frequently needed. 

Compounds useful in the control of such plant dis
eases are grouped as seed treatments, foliar sprays, 
soil fumigants, post-harvest dips, and others. Some 
are effective against many disease-inciting organisms 
and are called broad spectrum materials, while others 
are very specific. 

Seed treatment compounds 

These compounds, designed to prevent or reduce 
seed rots and seedling blights, are applied in very 
small quantities to seeds before planting. They protect 
seed from soil-borne pathogens and encourage a vig
orous stand of plants when seeds are planted under 
adverse conditions or meet such conditions after 
planting. 

Foliar sprays or dusts are applied to the leaves and 
branches of plants to control those organisms that 
blow around in the air or are splashed on plants from 
the soil. Most fungicides and bactericides are protec
tants and must be applied before plants become infect
ed; disease control recommendations usually call for a 
series of applications at intervals of 7-14 days when 
infections are most likely to occur. 



Fungicides are safe to use and provide effective 
disease control when label instructions are followed. 
Apply with caution, and avoid drift. Contact your local 
County Cooperative Extension Office for the use of 
specific materials to control specific diseases. 

ADDITIONAL HINTS 

Other effective methods of controlling diseases 
which should be incorporated in the total program 

STRATEGIES FOR 
GARDENING WITH 
MINIMUM 
INSECTICIDE USE 

Gardening without routine use of insecticides has 
been practiced for centuries. However, some crop loss 
to pests must be expected and tolerated. In addition, 
this approach is best suited for small gardens since 
more labor is generally required. 

Pest Avoidance 
Knowledge of gardening and garden pests will aid 

in selecting cultural methods for pest management 
and reduce the need for pesticide application. Things 
to consider include: planting "resistant" or "tolerant" 
crops, avoiding newly broken sod sites, rotating crops, 
promoting good plant growth, controlling weeds, cul
tivating soil, and controlling moisture. These ap
proaches help curb pest damage by preventing popu
lation increases. There are other nonchemical meth
ods of pest management which will be discussed later. 

RESISTANT OR TOLERANT CROPS 

Insect-resistant plant varieties are limited and often 
not readily available. However, some vegetables are 
less susceptible to or more tolerant of insect attack 
than other vegetables. The need for insecticide appli
cation could be lessened by selecting naturally toler
ant crops, such as leaf lettuce, carrots, peas, beans, 
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include: planting when environmental conditions fa
vor the crop, not the disease; avoiding crowding 
plants-crowding impedes air movement; providing 
proper soil moisture and nutrients; and avoiding early 
evening watering. 

Insect control is an important part of plant disease 
control because the wounds insects make while feed
ing on plants are readily invaded by certain pathogens. 
Also, many viruses and a few bacterial plant patho
gens are carried by insects and enter plant tissue dur
ing feeding. 

spinach, and tomatoes in preference to less tolerant 
crops such as cucumbers, melons, squash, cabbage, 
broccoli, and head or bib lettuce. The latter can be 
grown, but may require a suitable insecticide to pro
duce a satisfactory crop. Experience with different veg
etables and varieties will help each gardener make the 
best selections. 

AVOID NEWLY BROKEN SOD SITES 

White grubs, wireworms, and cutworms are soil
inhabiting pests associated with sodded areas. Plant
ing a garden in an area that has been sod for several 
years often results in heavy crop damage for the first 
few seasons. In this situation the insecticide diazinon 
should be applied to the newly spaded ground and 
worked to a depth of 4-6 inches before planting. As 
with any insecticide, check the label to make sure it can 
be used on the crop being grown. Avoiding sodded 
areas will reduce the need for pesticide applications. 

CROP ROTATION 

If possible, relocate the garden plot each year or at 
least rotate the vegetables grown within the plot. 
Planting crops in a different section, although not criti
cal for the home gardener, can provide a minor barrier 
for some pests, especially corn pests. 



PROMOTING GOOD PLANT GROWTH 

Fertilize, cultivate, and water the garden plot to 
induce healthy plant growth. This may make plants 
more tolerant of insect attack. Seed damage by soil
inhabiting pests can be avoided by use of transplants. 
Vegetable transplants (seedlings started indoors) are 
hardier in overcoming early season insect damage 
than plants developed from seed. 

WEED CONTROL 

Keep the garden weed free. Many common garden 
pests are attracted to weeds to breed and increase, 
then migrate to nearby vegetables. Weed removal 
eliminates these hidden insect populations. Many 
pests use weeds as places to spend the winter: the 
next spring they feed on developing garden plants. 

SOIL CULTIVATION 

Cultivation and tillage can help control some pests. 
Insects may be physically injured, exposed to the ele
ments or buried too deeply to survive. Cleaning up 
plant debris will reduce potential harborages for in
sects since many pests use it for winter protection. 
Cultivation can take place in late fall or early spring: 
late fall probably provides better insect control. 

MOISTURE CONTROL 

Slug and snail populations can be reduced by mois
ture control since slugs thrive at high moisture levels. 

Water gardens in the morning so the area is dry 
before evening. Don't water daily, water thoroughly, 
then wait until the ground dries before rewatering. 
Reduce moisture-trapping mulches when slugs or 
snails are a severe problem. Remove all weeds and 
foliage so the soil dries rapidly and keep tomatoes 
staked or caged so vines do not lie on the ground. 

Pest Management 
Insect abundance varies from year to year. One 

year troublesome insects may fail to appear in damag
ing numbers, another year conditions may be favor
able for many insects, resulting in crop damage or 
loss. Temperature, humidity, rainfall, and natural ene
mies all influence insect populations. Such yearly fluc
tuations demand an ability to detect and identify pests 
so that the most effective combat can be selected. 

The first step in good insect management is to 
recognize that a problem exists. With the exception of 
maggot damage to onion and cabbage, which requires 
preventive treatments, plants should be checked often 
for pest insects especially on undersides of leaves. 
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A problem insect's life cycle, habits, preferred food, 
and number of generations produced per season 
should be known. This helps when selecting the most 
efficient control; some are beneficial and feed on 
harmful species; others may not be present in suffi
cient numbers to warrant action. The presence of a few 
insects often can be tolerated in the home vegetable 
garden: an occasional hole in a leaf is unimportant. 

After identifying an insect pest, a control technique 
can be selected considering the following: physical 
removal, screens and traps, biological controls, com
panionate planting, and pesticides. 

PHYSICAL REMOVAL 

Picking the pest or its eggs from the plant can be an 
effective method of controlling a small pest popula
tion. Insects such as cabbage loopers, other caterpil
lars, and potato beetles can be hand-picked from the 
plant and crushed. Eggs, often found on the under
sides of leaves, can be removed and destroyed. 
Squash vine borer damage can be reduced by slitting 
the stem lengthwise at the point of attack, killing or 
removing the borer and covering the stem with moist 
soil to encourage new root development. 

SCREENS AND TRAPS 

Transplants can be protected from cutworm attack 
by wrapping stems with paper or cardboard or placing 
the plants inside empty toilet paper rolls or milk con
tainers opened at both ends. Place plant and protective 
wrapping in the ground so that the container extends 2 
inches above and below the soil level. Heavier materi
als provide better protection. 

Pests such as slugs, snails, and squash bugs are 
attracted to flat boards or shingles placed on the 
ground near plants. The pests will congregate under 
the boards in search of moisture, protection, and dark
ness. Here they can be collected and killed. Slugs also 
will be attracted to and eventually drowned in beer
filled pans partially buried so the pan top is even with 
the soil surface. 

Light traps or similar attracting traps are useless to 
the home gardener. Light traps will attract and collect 
hundreds of insects, both harmful and beneficial, as 
well as insects that normally would pass by. Many of 
these insects do not get caught in the traps but remain 
to cause damage. Traps don't catch wingless insects or 
those just active in the daytime. 

BIOLOGICAL CONTROL 

Much publicity has been given to the use of preda
tors and parasites for garden insect control. Learn to 
identify and then avoid harming the helpful common 
predators such as praying mantis, ladybugs, lace
wings, syrphid flies, ground beetles, and spiders. 
Ladybugs may be purchased by the gallon and praying 



mantis by the egg mass. Artificial introduction of these 
organisms does little good in preventing insect dam
age. Ladybugs often die from lack of food or disperse 
over a large area as soon as they are released. The 
praying mantis is a cannibal and the first meal is usu
ally a brother or sister. 

The best approach is to learn to identify beneficial 
insects: then avoid destroying them. 

COMPANIONATE PLANTING 

Home gardeners also wonder about companionate 
planting, which involves plants (marigolds, petunias, 
catnip, etc.) to discourage or repel a pest insect. Re
search has shown that these plants do not protect 
vegetables or repel pest insects. In fact, some ofthese 
plants are subject to additional pest problems and 
these new pests often migrate to susceptible garden 
vegetables. 

FOODS IN A 
CHANGING SOCIETY 

Consumer concern about additives in food has 
generated interest in so-called "organic" or "natural" 
or "health" foods. Such food businesses appear to be 
growing daily; projections through 1980 place gross 
annual sales at several billions of dollars. Concern for 
ecology and environment adds impetus to the move
ment so it is well to consider the issues and attempt to 
sort fact from fancy and/orfaddism.lt is good to rely on 
current scientific evidence, with the understanding 
that while such evidence may not always be complete 
and irrefutable, it offers a more sound basis for judg
ment than hearsay or unsubstantiated claims by 
health enthusiasts. 

WHAT'S IN A NAME? 

The term "natural" food originally meant unproc
essed food grown without chemicals and fertilizers. 
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PESTICIDES 

There will be times, of course, when nonchemical 
methods will fail to prevent a pest population from 
reaching damaging levels and pesticides must be con-
sidered. Chemicals should only be used after the pest 
has been discovered and identified. 

However, soil pests may cause damage before they 
are detected and preventive treatments may be neces
sary. The home gardener can control most pests 
through the use of a few common pesticides. Some, 
such as Bacillus thuringiensis (Dipel, Biotrol, Thuri
cide) and rotenone, are derived from naturally occur
ring products while others, such as malathion, Sevin, 
diazinon, methoxychlor and Mesurol, are synthetic 
compounds. All are safe if used according to label 
directions. Consult University of Minnesota Entomolo
gy Fact Sheet 11, "Controlling Insects in the Home 
Vegetable Garden," available from local county exten
sion offices, for specific pest control information. 

This might include fresh fruits and vegetables as long 
as no chemicals were used in growth or production. 

"Organic" foods are more accurately termed "or
ganically grown" foods, that is, food crops fertilized 
entirely with organic matter such as manure, compost, 
and garbage. The definition precludes the use of inor
ganic fertilizer. Technically, of course, organic implies 
a brand of chemistry dealing with carbon-based mol
ecules. In reality, there are inorganic elements in all 
"organic" fertilizers. Organic compounds can also be 
created in the laboratory. When science duplicates a 
naturally occurring organic chemical in the laboratory, 
it is indistinguishable from the natural material. For 
example, the body uses vitamins created in the labora
tory in exactly the same way it does vitamins naturally 
occurring in foods. Vitamin supplements offer a good 
example of the heavy use to which certain laboratory
made organic compounds are put. Synthetic vitamin C 
is often used as a food additive to increase or maintain 



the vitamin C strength of a food or drink. Such enriched 
foods are less costly to the consumer, while providing 
an excellent vitamin source if the fresh fruit or vegeta
ble is unattainable. 

"Health" foods is clearly a misnomer if it implies 
special health benefits of "natural" or "organically 
grown" foods. A healthy person derives health from 
eating foods in proportions known to provide an ap
propriate nutrient mix. The human body must have 
protein, fat, carbohydrate, and a number of vitamins 
and minerals. Whether these nutrients stem from 
foods termed "natural" or "organic" or from among 
the conventional fresh or processed foods in a mod
ern-day supermarket makes no difference to the body. 
A naturally occurring vitamin comes cloaked in the 
many chemicals that make up a foodstuff; a synthetic 
vitamin may have minute amounts of the chemicals 
from which it was derived, but the vitamins them
selves are identical both chemically and biologically. 
Neither source can be considered purer or better than 
the other. To some extent purity (lack of contaminating 
substances) favors the synthetic compound, since pro
cedures of purification of chemical systems are usually 
very exacting. All foods contain certain impurities
certain chemicals-which the human body finds un
usable or even toxic (poisonous). The human digestive 
and excretory process screens out these natural impu
rities, detoxifies poisons present, and gleans from 
food, nutrients required to maintain body health. Only 
for persons with extreme allergies might impuritie 
cause an adverse effect. An individual's specific aile~ 
gy to either natural or synthetic nutrients determines 
which food source to avoid. 

The discussion ultimately boils down to legalities 
and the consumer's ability to determine food's growth 
and handling conditions. Merely labeling a food "natu
ral" or "organic" or purchasing it from a specialty food 
store does not assure that the food had no contact with 
inorganic fertilizers, pesticides, or sanitizers, or did not 
receive some processing. Compared to the majority of 
conventional foods which, by law, are defined as to 
ingredients and, often processing functions, so-called 
"natural" foods leave the consumer in the dark. Often 
it is impossible to determine the makeup and growing 
conditions of these foods. Likewise, the consumer is 
left unprotected from quacks. 

FACT AND FANCY 
SCIENCE SEEMS TO BE SAYING: 

• "Natural," "organically grown," or "health" 
foods offer no nutritional benefits over traditional 
fresh or processed foods when consumed in a bal
anced diet. 

• No food is entirely safe or entirely free of impuri
ties and/or toxins (poisons) or antinutritional substanc
es. To put it positively, any food, no matter how nutri
tious it is considered to humans, may cause illness if 
eaten to excess. 

• All foods consist of chemicals. 
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• The difference between a poisonous and nonpoi
sonous chemical, whether naturally occurring or syn
thetic, is in the chemical structure ofthat compound. If 
poisonous to humans, that structure is always poison
ous no matter where it occurs. The influence any sub
stance has on the body depends entirely on its relative 
toxicity and the amount consumed. 

• Like foods generally, food additives are chemical 
in nature. They may be either naturally occurring-that 
is, found in nature, synthetic (made by humans) or 
artificial-not found in nature. Their toxicity or their 
relative health benefits depend on the specific chemi
cal structure of the compound and the 
amount eaten. Because all additives must be re
searched for safety before approval is given for their 
use, generally more is known about them, than many 
common foods. This makes them neither more nor 
less safe than common foods, yet it allows for better 
assessment of amounts and conditions of use. Re
member , too, that sugar, cholesterol, and saturated 
fats are all a part of certain basic foodstuffs. Scientific 
evidence would indicate a greater risk from overeating 
these compounds than from the small amounts of 
most food additives used by commercial processors in 
the foods found in most supermarkets. 

OTHER ISSUES OF CONCERN 

Use of organic material in soils is not apt to change 
the nutrient composition of crops grown on that soil. 
Through a process called photosynthesis, plants con
vert soil nutrients to complex carbohydrates and ulti
mately to protein and fat. Compost, manure, and other 
organic matter must first be broken down by bacteria 
to form nitrate, potassium, and phosphate compounds 
before these plant nutrients can be absorbed by the 
root system. Inorganic fertilizers supply these same 
nutrients and in more balanced proportions. Ten in
vestigations spanning seven decades indicate no dif
ference in major nutrient value between organically 
grown and inorganically fertilized crops. Some differ
ences can occur in mineral composition. For example, 
soil containing high amounts of iodine will res,ult in 
plants having somewhat higher levels of this mineral, 
but research to date indicates no important nutritional 
difference between crops grown with organic vs. inor
ganic fertilizers. 

Some nutrients may indeed be lost in certain pro
cessing treatments. Nutrient restoration offers a 
means of raising levels back to, or higher than, origi
nally present. For example, bread is commonly en
riched with thiamine, riboflavin, niacin, iron, and calci
um. Legally, enrichment is the term used to describe 
the process of adding to a food those nutrients origi
nally associated with that food. Fortification is the 
word used to mean the addition to food of nutrients 
not usually present. 

Processing also provides a method of preserving 
foods and preventing huge losses. Without process-



ing, many seasonally grown foods would have to be 
eaten soon after harvest. In addition, treatments given 
foods during processing often rid the food of anti nutri
tional factors and indigestible materials while killing 
microbes that can cause spoilage. Disease germs are 
also destroyed. So P.erhaps the main function of food 
processing technology is to make food disease-free. 
Spoilage or nutrient loss is not confined totally to mi
crobial action: losses occur through exposure to air, 
heat, light, acid, or alkali. Often various packaging ma
terials and preservatives are designed to prevent loss 
due to air (oxygen) and light. 

Processing does not destroy all nutrients. Nutrients 
can be, and often are, returned to the food, and the 
preserving function served by processing prevents 
waste and allows enjoyment of a seasonally grown 
food long after harvest. 

COST OF NATURAUORGANIC FOODS 

Consumers may buy natural/organic foods for a 
number of reasons, some fear additives or processing 
functions, others are concerned over environmental 
pollution, and still others expect to receive special 
health benefits. Consumers must be prepared to pay 
higher costs for these foods as farms (most located on 
the west coast) are often small and inefficient, crop 
losses can be great, and shipping costs are often high. 
A USDA survey in Washington, D.C., showed foods 
which cost $11 in a standard supermarket were $20.30 
in "natural/organic foods" in the supermarket's spe
cialty foods section, $21.90 in a "health" food store, 
and $17.80 in a "natural" food store. For the home 
gardener the cost of producing and/or processing or
ganically grown foods may not be an issue; no federal 
law or regulation has been enacted to require these 
foods to be defined or appropriately labeled so no 
guarantee exists that such foods, though more expen
sive, are what they claim to be. These statements are 
not meant to imply that "natural" foods are not whole
some and valuable sources of human nutrients. They 
may well be. But they should not be considered more 
health-giving than traditional foods, and the consumer 
should be aware that there are no legal safeguards 
against fraud. Some experts contend more organic 
foods are sold than grown. 

SOME RISKS 

A diet consisting mainly of natural/organic foods 
may not provide all the nutrients necessary for good 
health. The situation is no different from a diet mainly 
of conventional foods. Persons can and do eat poorly 
of all types of food, without distinction to source or 
treatment. It is well to repeat that nutrients originate in 
a number of foods and a good diet consists of a bal
ance. Since variety may be Jacking in natural/organic 
foods, there is a risk that certain nutrients may not be 
regularly consumed in the amounts needed for best 
health. A diet consisting mainly of sweets, snack 
foods, and soft drinks is a bad one, no matter what the 
source of raw ingredients. 
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Nutritionists say the daily diet should include foods 
from four major food groups: dairy products, meat, 
bread and cereal, and vegetable and fruit. Both natural/ 
organic and traditional foods can serve these dietary 
needs if the purchaser observes a good balance 
among the four. 

Poor nutrition is one risk, food-borne disease and 
illness is another. Certain salmonella and staphylococ
cal microbes can infect food and cause human sick
ness. To the very young or old or infirm, these illnesses 
can lead to death. Botulinium food poisoning is anoth
er disease that originates with food, and frequently 
results in death. A number oftoxins, some very potent, 
are produced by certain molds that are able to grow on 
some food products. For example, aflatoxin B1, one 
such mold, is 175 times as lethal as lead arsenate, a 
potent pesticide, and 25 times as poisonous as strych
nine. There is risk, therefore, associated with any of 
these microbial sources. The risk is present whether 
speaking of conventional or natural/organic foods. 
Still, it must be assumed that risk is higher where 
controls are either lax or lacking. To date, the "natural" 
food business is less stringently controlled than its 
traditional counterpart. Moreover, manure, an organic 
fertilizer, is a major source of salmonella. Unless care 
is taken in the handling and cleaning of food fertilized 
with manure, illnesses could occur. 

The heavy metals such as mercury, lead, cadmium, 
can cause very serious illness. Again, organic/natural 
foods offer no more safeguards-and possibly 
fewer-than traditional foods as carriers of these 
poisonous elements. So the "organic" gardener and 
consumer must always be alert. 
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