





Most of us don’t have the time or
patience to hand water, as it needs to
be done slowly to reduce leaching

Trickle or drip irrigation delivers a
steady supply of water to the roots
of the plant

Photo: Courtesy US Dept Agriculture:
Agricultural Research Service
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the patience to stand there that
long, most of the water will
probably runoft anyway. The
result, uneven watering that
barely gets into the soil. The
lesson here is don’t water by
hand and at the very least, buy
a sprinkler.

Although sprinklers are superior
to hand watering, there are

still disadvantages. Overhead
watering results in wet leaves
which can lead to a greater level
of disease, both bacterial and
fungal. When the foliage is wet,
stay out of the tomatoes since
that is a perfect time to spread
disease.

To minimize the length of
time the leaves remain wet, we
recommend that you water in
the morning so that the leaves
will dry out during the day.
Watering the entire garden also
encourages weeds to germinate
between the rows. Mulch can
take care of the weeds between
the rows, however not when
you use plastic mulch.

With overhead irrigation on
plastic mulch, little water gets
into the bed but instead runs
off between the rows, wasting
water.

Trickle and drip
irrigation

The most efficient way to water
is the method used by many

professional growers, using a
trickle or drip irrigation system.

Water is slowly applied through
a hose or tube which decreases
the amount of water needed

by 50% or more. Little water

is lost to evaporation. It is
uniformly applied right at the
roots. Leaves remain dry, disease
may be reduced, and you can
water at any time, day or night,
whatever fits your schedule. You

o)

can even water while working
in the garden! Try that with a
sprinkler!

Trickle irrigation is more costly
to set up and will take some
additional time. But the cost
and time is a small price to pay
for a system so easy to operate
that it requires no more than
turning a tap to water the entire
garden.

Many of the components can
be used year after year so the
cost beyond the first year is
minimal. You can even add
fertiliser through a trickle
irrigation system, spoon feeding
your plants and preventing
leaching and over application of
nutrients.

Finally, you don't need any
plumbing skills. Anyone can set
up one of these systems with
just a little guidance.

There are basically two types of
trickle irrigation you can use.

The easiest to use is the soaker
hose which has tiny pores along
its entire length. Water leaks
out of the hose slowly and
evenly at about 2 litres (1/2
gallon) of water per minute per
30 metres (100 feet) of hose.
Depending on your soil type,
the water will spread half a
metre (2 to 3 feet) across the

top of the bed.

The second type of trickle
irrigation is the kind that
professional growers use. These
are plastic tubes (trickle tapes)
with holes spaced evenly along
its length. The holes or emitters
are spaced at either 20, 30,

45 or 60cm (8, 12, 18, or 24
inches). In general the 30cm
(12 inch) spacing would be
recommended for sandy soils
and the 45cm (18 inch) spacing
for loams and clay soils. Don’t
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Filter washer traps water supply
sediment to prevent clogging of
drippers

Adding a timer to your irrigation
system is a good way to ensure your
plants receive a regular and even
supply of water
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worry about the spacing of your
tomatoes, the trickle tape, like
the soaker hose, will provide a
continuous zone of moisture.

In general the trickle tape is
more versatile than the soaker
hose. Although both are
effective in slowly providing
water, soaker hoses are not very
effective when stretched more
than 60 metres (200 feet) for a
single bed.

If the water you are using

is very hard or your source

of water is from a pond or
rainwater, you will be better
off with the trickle tape. Water
containing impurities will more
likely clog the soaker hose even
after filtering.

You can find irrigation kits

at many garden centres and
speciality irrigation stores.
There’s all sorts of add-ons you
can purchase to maximise the
efficiency of your irrigation
system, including filters to keep
the emitters unclogged and a
timer to automate the watering
process.

Trickle irrigation operates

on the principle of applying
water using low pressure.

The easiest way to lower your
tap pressure is by putting a
pressure regulator on the hose.
Regulators are designed to keep
the pressure constant at 30 PSI,
ensuring uniform watering.

In addition, you can purchase
a fertiliser injector that will
automatically mix fertiliser
with the irrigation water at the
proper amounts. All of these
parts can be hooked up right to
the tap.

From there, connect a standard
garden hose and bring that to
the garden. You now have a
hose that is sitting at the garden

ready to be hooked up to the

trickle system.

In the garden, lay one irrigation
line (either trickle tape or
soaker hose) for each row of
tomatoes, a few centimetres or
inches to the side of the plant.

The lines should run parallel to
each other and all end at one
side of the garden. The lines
could be buried a couple of
inches deep and covered with
soil or put on the top of the
bed and covered with plastic or
organic (straw, grass clippings,
paper, etc.) mulch.

Put an end cap at one end of
the trickle tape or soaker hose.
On the other end, you need to
connect the irrigation lines to
plastic tubing. Do this using T
connectors. You will need one
T for each irrigation line you
place in the garden.

Connect the blank tubing

to the garden hose using a
hose connector. Once that
connection is made, the system
is ready to go.

The next question to ask
yourself is how often should
you run your irrigation system.
The answer depends on a
number of factors. Let’s use an
example to illustrate our point.

Lets say you have planted four
rows of tomatoes, each row

is 7.5 metres (25 feet long).
That means that each row takes
up about 4 square metres (50
square feet) (with a ¥2 metre

or 2 foot bed width). It makes
no difference how far apart you
have spaced your plants, we
only need to know how long
the tomato row is.

You will need about 100 litres
(25 gallons) per bed to provide
2.5cm (one inch) of water on
7.5 square metres (50 square
feet). Now let’s take all those
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A drip irrigation system
can be set up for pots

There are a variety of
self-watering pots available
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numbers and figure out how
long to run our system.

The soaker hose will deliver

110 litres (30 gallons) of water
per hour per 30 metres (100
feet) of hose. That means on
our 7.5 metre (25 foot) long
tomato bed we will be applying
28 litres (7.5 gallons) of water
per hour. We will need to run
the system for a little more than
three hours each week to give us
the minimal amount of water
for our plants. For best results,
water three times per week at
two hours a time so the ground
stays moist. Of course if it
rains, cut back on the watering.

If you are using trickle tape,
you need to know the emitter
spacing (spacing between holes
in the tape) and how much
water will come out of each
hole over time. If you purchase
tape with emitters spaced every
45 c¢m (18 inches) and each
emitter will have about 4 litres
(one gallon) seep out over one
hour. A 7.5 metre (25 foot) row
of tomatoes would have about
16 emitters. If each emitter
puts out 4 litres (1 gallon) per
hour, that means you would
need to run the system for
about 90 minutes to supply the
minimum amount of water. We
recommend running the system
about 1 hour every other day,
assuming you have no rain.

Trickle pipes will need cleaning
regularly, particularly if the
water comes from a bore hole
or dam where water may

have a high calcium or some
algal content. Commercial
irrigation cleaning products
from specialist irrigation shops
or larger hardware stores are
useful.

Watering pots

Because the volumes of soil are
relatively small, containers can

dry out very quickly, especially
on a concrete patio in full

sun. Daily or even twice daily
watering may be necessary.

Apply water until it runs out
the drainage holes. The soil
should never be soggy or have
water standing on top of it.
When the weather is cool,
container plants may be subject
to root rots if they’re kept too
wet.

Clay pots and other porous
containers increase evaporation
from the sides of the pots, so
you'll need to water more often.
Small pots also tend to dry out
more quickly than larger ones.

If the soil appears to be drying
excessively fast (plants wilting
every day is one sign), group
the containers together so the
foliage creates a canopy to
help shade the soil and keep it

cooler.

Mulching and windbreaks can
help reduce water requirements
for containers. If you are away
from home regularly, consider
an automatic drip emitter
irrigation system.

Water quality

Tomatoes are moderately
tolerant of saline water,
especially if applied by drip or
trickle irrigation. Tomatoes will
all tolerate up to 4000 ppm of
dissolved salts providing there is
good drainage.

Where it is applied overhead,
either by irrigation or by hose,
and comes into contact with
the leaves, tomato plants are
more sensitive to saline water
because of the level of salt on
the foliage. Some reduction in
yield may occur and blossom-
end rot may be more of a
problem on the fruit.
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9. Nutrition

Nutrient application
needs to be balanced to
achieve early vigorous
vegetative growth
followed by heavy
flowering and fruit set.

Before we get into the detail

of nutrition, it is worthwhile
recapping on soil types and pH,
as these have a bearing on how
much nutrition your plants will
take up from the soil.

Understanding your
soil

Tomatoes will grow in a wide
variety of soil types and across
a wide range of pHs although
they prefer a pH between 5.5
-6.8.

In order to understand your
soil type it is essential that you
have an understanding of what
pH is and how it may affect the
nutrition of your tomatoes.

The term pH defines whether
your soil, is acid or alkaline.
The pH scale runs from 0 — 14
with 7 being neutral. Numbers
below 7 indicate acidity and
above 7 alkaline. Most soils
have a pH in the range 4.5 to
8.5. Tomatoes enjoy a slightly
acid soil usually with a pH
around 6.5.

The availability (uptake of
nutrients from the soil by the
plant) of nutrients is affected
by soil pH. This is amply
demonstrated by the chart
below. Where the bar is thick
in the chart, it shows that the
nutrient is abundantly available,

Fig 1: The effect of soil
pH on plant nutrient
availability
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and less so as the bar thins. If
we examine the chart closely, it
is obvious that most nutrients
have greater availability at pHs
around 5.5 — 6.

pHs can be adjusted: lime will
make the soil more alkaline and
whilst making the soil more
acid is more difficult, usually
sulphate-based fertilisers (e.g.
sulphate of ammonia) and
acidic organic material will

help.

Testing soil pH can be done
simply by mixing soil and water
and testing it using a pH meter,
swimming pool testing kit or
litmus paper.

Soil type

Soil type will determine how
much nutrient your soil

can hold. Sandy soil types
hold very little nutrient (as

they have very little organic
matter), whilst clays hold
greater amounts. Soil type will
therefore determine the amount
of fertiliser you will require for
your tomatoes.

Sandy soil types will require a
higher rate of fertiliser as well
as more frequent applications
because fertilisers get leached
out in sandy soils. In other
words, when water is applied,
because sandy soils are so
porous, the water runs straight
through taking with it the
nutrients that are required by

the plant.

In these soil types, small
amounts of fertiliser should be
applied weekly or every second
week, the type depending on
the growth stage of the plants.
Whilst clayish soils or soils high
in organic matter do not require
such frequent fertilization and
generally require less nutrient
altogether, small amounts
frequently will still be effective.
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Before transplanting, dig in compost
supplemented with a premixed
fertiliser to enrich your soil
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Fertilising for the
home gardener

Starter fertiliser

All plants enjoy substantial
amounts of organic matter —
manure or compost in the soil.
Organic matter holds nutrients
in the soil so that they are

not lost through leaching. It
increases the amount of water
your soil can hold as well as
microbial activity in the soil,
encouraging earthworms and
creating a wonderful healthy
soil system that produces nice
sweet tomatoes.

Compost in the soil takes time
to break down and release its
nutrients— often up to 2 — 3
months. This means that if you
want to use compost alone, it
should be dug into the soil at
least a month before you wish
to plant your tomatoes.

It often helps to add a bit of
fertiliser (even if you have used
compost) at S5cm (2 inches)
below and 5cm (2 inches) to
the side of where you plant
your seedling. If you put
fertiliser directly in contact with
the roots you will burn them
and your tomato seedling may
die or its growth be retarded.

If you using a blended granular
fertiliser as a starter, it should
have a high analysis of nitrogen
and phosphorus with some
potassium. This ratio will
change as the plant grows.

From flowering onwards, the
balance of nutrients should
change so that the amount of
nitrogen is reduced and the
potassium is increased.

If you use too much nitrogen
from fruit set onwards, the fruit
cells will be thin and soft, prone
to disease and lacking in shelf
life and flavour.

Adding a fertiliser high in
potassium from fruit set
onwards will enhance resistance
to weather stresses and disease
and improve flavour and colour.

Understanding fertiliser
units

All fertilisers are generally
described by their analysis. This
usually consists of 3 figures that
respectively label the percentage
of Nitrogen (N), Phosphorus
(P) and Potassium (K) in a
product.

The sequence of N, P and K
never changes on the labels of
fertilisers. However in the USA
these units are designated as N
- P,05 - K,O whilst in other
countries (such as Australia) the
units are N-P-K.

P,O5 means phosphate in

the oxide form, as opposed to
phosphorus (used in Australia)
and K,O is the oxide form of
potassium whilst in Australia
only K or potassium is used.

The difference in terms of
reference does not change what
the plant needs, but changes
the analysis on the label of the
fertiliser that we look for.

Bed preparation

Organic matter — a minimum
of 3kg/m? should be applied

one month before planting.

Calcium - if available, at the
same time also add 200 — 300g/
m? (6 — 8oz/yd?) of lime,
dolomite or gypsum and dig in
along with the compost. Use
lime if you need to increase the
pH of your soil; dolomite will
also give magnesium and if your

pH is okay (around pHG6.5), use
gypsum.
This will provide your tomatoes

with a source of calcium which
will enhance their quality and

shelf life.
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Granular fertilisers should be evenly
sprinkled around the plant, without
touching the stem.

Diluted liquid fertilisers can be applied
using a watering can, hand sprayer,
venturi or fed through
an irrigation system
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Nitrogen — broadcast and
incorporate 8g/m? or 1 V2 tsp/
m? (0.20z/yd?) of nitrogen as a
starter. Further nitrogen will be
applied as top dressings.

Do not over-fertilise, especially
with nitrogen, as your plants
may produce lots of leaf but no
flowers. Over-fertilising can
also burn your plant. If nitrate
fertiliser is available, this will
give you a form of nitrogen that
your plant can easily access.

Wherever you purchase your
fertiliser, check the label or ask
the technical salesperson for a
rate of application for tomatoes.
This will vary depending on

the analysis of the fertiliser and
should always be checked prior

to application.

Also remember that only one
third of the total plant granular
fertiliser requirement should

be applied at planting. The
balance will need to be applied
in separate lots of one third (see
top dressing).

If using liquid nitrogen, try

to find one that is based on
UAN. This provides a form of
nitrogen which is immediately
available to your plants, as well
as more slowly released forms
that will phase in afterwards.
Liquid nitrogen can be watered
in at any stage up to fruit
development, and then replaced
with a fertiliser mixture which
is lower in nitrogen and higher
in potassium.

Phosphorus - is essential for
root development and energy.
At least 15 - 20g/m? or 3 — 4
teaspoons/ m? (0.4 — 0.60z/
yd?) of phosphate (P,0s) or
6 - 9g/m? (1 - 2 teaspoons)
of phosphorus (P) will be
required. All the phosphate
or phosphorus that the plant
requires should be incorporated
into the soil before planting.
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This is for several reasons —
firstly it is required for root
development, and also as it
breaks down slowly, it is best to
put it all in at the beginning.

If using liquid nutrients, it is
still important to apply most
of the P at planting. However,
small amounts applied during
fruit fill will improve fruit
colour.

Potassium - should be applied
at 25g/m? K,O (5 teaspoons)
or 20g/m? K (4 teaspoons)

as a starter and dug in. This
makes up 1/3 of the plant’s
requirements. Refer to the

top dressing section for further
recommendations.

If using liquid nutrients,
potassium can be applied on a
regular basis throughout fruit
development to reduce disease,
weather stress and improve
flavour and colour.

Alternatively use a complete
fertiliser such as

5-10-10 (N-P,05-K,0)
5-4-8  (NPK)

or
8-16-16 (N-P,05-K,0)
8-7-13 (NPK)

and work this into the bed
about two weeks before
planting. Ask the store’s
technical salesperson for rates
of application as this will vary
according to the analysis of the
fertiliser.

1st top dressing

Splitting the application of
granular fertilisers such as
nitrogen and potassium into at
least three applications over the
life of the crop is more effective
as it gives the plants access to
nutrition when they most need
it.
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The four on the right show poor
colouring. There is no gradual
transition between red & green. Small
amounts of phosphorus applied during
fruit fill will improve fruit colour.

www.agnet.org/library/article/pt2003021.html
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2nd and 3rd top dressings
After applying the basal

amounts of nitrogen and
potassium at planting, the next
third should be applied at first
flower and the final third about
three weeks later.

The amounts to be applied at
these stages are:

N - 8g/ m2 or 1.5 teaspoons/
m2 (0.20z/ft2) at each
application

K - 25g/m? K,0 (5 teaspoons)
or 20g/ m? K (4 teaspoons) at
each application.

Both the nitrogen and
potassium should be sprinkled
in the area around the plant
making sure that none touches
the stem. Ensure the fertiliser
is evenly spread so that there are
no ‘dollops’ or lumps that can
dissolve and burn the plant’s
roots.

Also make sure that none of
the plant roots are exposed
in any way before doing any
top dressing with granular
fertilisers.

It is not always necessary to
use granular fertilisers for top
dressings. Liquid fertilisers
are very effective and can
be applied in frequent small
amounts, ensuring that the
appropriate nutrients are
applied at particular growth
stages (eg: nitrogen up to
flowering, potassium during
fruiting etc).

Be sure to follow the label rates
as too strong a dose can burn
your plant. Also make sure
that liquid fertilisers are applied
in the cool of the day (late
afternoon is best).

Trace elements

For the most part, the above
nutrition program will be
sufficient for most home

gardeners. Occasionally your
tomatoes will show that they
are actually short of a trace
element (please consult the key
to show which element may be
limiting) and sometimes there
may be a shortage of several
trace elements.

There are many granular and
liquid trace element products
on the market. Unless you
know which trace element is
deficient, it’s best to purchase
a multi-trace element fertiliser.
The liquid products can be
applied quite safely with a
hand sprayer or watering can.
However, read the warnings
on the container and dress
appropriately whenever spraying
your plants.

Application of liquid
fertilisers

Liquid fertilisers have detailed
instructions for application

on the bottle label. Read

these carefully and apply
appropriately. There will
usually be a dilution. For
example, a dilution of 1:100
will mean apply 1 part of
product to 100 parts of water.
On other occasions, the
dilutions may already have been
done and you only need to
measure and spray or water the
liquid onto your plants.

Application of granular
fertilisers

More is not better when it
comes to fertilisers because they
can easily burn your plants.

Be careful to adhere to the
recommended rates.  Ifin
doubt, using a smaller quantity
more frequently is better than
lots in one go. Make sure

you sprinkle evenly and that
there are no big clumps which
could burn your plants roots.
Remember that different soil
types may require different
quantities of fertiliser.
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Nitrogen deficiency

Photo: with permission of Epstein, E. and Bloom,
A.J. (2005) Mineral Nutrition of Plants:
Principles and Perspectives.

Phosphorus deficiency

Photo: with permission of Epstein, E. and Bloom,
A.J. (2005) Mineral Nutrition of Plants:
Principles and Perspectives.

Potassium deficiency

Photo: with permission of Epstein, E. and Bloom,
A.J. (2005) Mineral Nutrition of Plants:
Principles and Perspectives.

Calcium deficiency

Photo: with permission of Epstein, E. and Bloom,
A.J. (2005) Mineral Nutrition of Plants:
Principles and Perspectives.
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Nutrition problems

Nitrogen deficiencies

Nitrogen is one of the basic
elements that a plant cannot
do without. It is the building
block for proteins and is also
used in chlorophyll — the
green matter in plants where
photosynthesis occurs.

A shortage of nitrogen shows
up as a yellowing of lower leaves
which progresses upwards whilst
lower leaves die — if not treated.
Plants grow slowly, new leaves
are small, thin and may have
purple veins. Stems are hard
and thick and eventually brown
off and dry off. Flower buds
turn yellow and drop, and the
fruit is reduced in size and
number and may be pale green
(instead of dark green) before
ripening.

Nitrogen excess

Excess of application is more
common than deficiency. Your
plants will rapidly grow into
quite bushy plants with many
bright, light green leaves. You
won't get many flowers and
consequently little fruit. Those
fruit that are set are poor
quality and soft, and very prone
to diseases.

Phosphorus deficiencies

Phosphorus is another basic
element required by plants in
large quantities. It is used at all
growth stages, but particularly
early in the plants life. It is
necessary for cell division,
growth and root and shoot
development.

Deficiencies usually occur early
in the growing season when the
soil is still cool. Phosphorus

is abundant in many soils but
may be unavailable to the plant
when the soil is too cold, so it’s
best not to plant tomatoes too
early in the season. Once soil

o

temperatures rise, the problem
usually corrects itself.

Symptoms show up as plants
with very dark green leaves
which may have an inter-veinal
purple colouration on the backs
of leaves. Stems are thin, hard
and fibrous and the fruit is pale
in colour. Plants are stunted
and the fruit set is delayed and
usually the yield will be poor.
Symptoms usually show up in
the old leaves first.

Potassium deficiencies

Potassium is an element that

is required in large amounts
when the plants are fruiting. It
is essential for colour, disease
resistance, root and crop
maturity and vital for regulating
the plant’s water use.

A lack of potassium is indicated
by plants that have dark green
older leaves which become
curled and crinkled. The leaves
will start to die and the tissue
between the veins breaks down.
The fruit ripens unevenly and
the fruit tend to be blotchy in
colour with little fleshy tissue
in them. The stems and sepals
on the fruit yellow and become
necrotic and the fruit drops off
as soon as it is mature.

Calcium

Calcium is one of the most
critical elements in tomatoes.
It is very important for fruit
quality, shelf life and disease
resistance. It also helps the
plant absorb other nutrients.
However, it is one of the most
difficult elements for plants to
take up.

A lack of calcium causes thick,
woody stems, slow growth,
yellow upper leaves and weak,
flabby plants. Young leaves
develop symptoms first and
show tip burn which develops
into a necrosis of the leaf
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Calcium deficiency also causes
blossom end rot

Photo: Courtesy Sarah Browning, University of
Nebraska- Lincoln Extension

Magnesium deficiency

Photo: with permission of Epstein, E. and Bloom,

A.J. (2005) Mineral Nutrition of Plants:
Principles and Perspectives.

Zinc deficiency

Photo: with permission of Epstein, E. and Bloom,

A.J. (2005) Mineral Nutrition of Plants:
Principles and Perspectives.

Manganese deficiency

Photo: with permission of Epstein, E. and Bloom,

A.J. (2005) Mineral Nutrition of Plants:
Principles and Perspectives.
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margins. The plant feeder roots
turn brown and die. Fruit

are small, soft and have poor
shelf life. Blossom end rot of
the fruit is one of the main
symptoms.

Blossom end rot: begins as
light tan, water-soaked scars on
the blossom end of the fruit.
These scars enlarge and turn
black and leathery. The cause is
thought to be a combination of
cold temperatures or excessive
heat during blossom set, and
fluctuations in water supply.

When these two factors occur
simultaneously, calcium

often becomes unavailable to
the plant. Hence a calcium
deficiency occurs during fruit
formation. To manage the
problem, fertilise and water
properly. Avoid setting out
transplants too early in the
season. Use mulch to minimise
fluctuations in moisture levels.

Magnesium

Magnesium is the only element
required by the plant that

is actually involved in the
structure of chlorophyll, the
green pigment in plants that is
involved in photosynthesis.

Deficiencies often occur at the
vegetative growth stage, when
magnesium is most required
by the plant. It shows up on
older leaves first as inter-veinal
yellowing. When a shortage
shows up later in the plant’s
life, it is not so important.
However it does result in soft,
pale coloured fruit.

Zinc

Worldwide zinc is one of the
elements that is in short supply
in many soils. It is important
for growth as it is involved in
the functioning of one of the
essential growth hormones in
the plant. It is also necessary

o

for the photosynthesis process
and is involved in pollen tube
formation.

Deficiencies of zinc are more
likely to show up when weather
is cool or wet. Symptoms show
in young leaves first. New
leaves are small, sometimes
long and narrow with inter-
veinal chlorosis. The chlorosis
can be almost white resulting
in dead spots. Leaf margins
roll upwards; pollination and
fruit set is low and the skin has
a poor texture. The distance
between nodes becomes shorter
and the leaves at the end of
stems or branches grow like
rosettes.

Manganese

Manganese is important in
the vegetative growth stage
of plants, however it is not
frequently a problem on
tomatoes.

If deficiency symptoms develop,
they’ll show up in new leaves
first. 'The leaves will be pale
green with mottled pale yellow
areas between veins, which
progresses to dead patches
ringed in yellow and premature
leaf drop. There will be few
flowers and fruit and growth is
very slow.

Iron

Lack of iron is seldom seen on
tomato plants although it can
be a problem on soils high in
calcium or with a high pH.
Iron is used in the respiration
processes and is involved in
energy production in the plant.

Symptoms of a lack of iron
show as chlorosis on new leaves
with the youngest leaves being
the first affected. New leaves
have spotted white areas and
the tips and margins of leaves
lose their green colour last.
Affected leaves curl upwards
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Iron deficiency

Photo: with permission of Epstein, E. and Bloom,
A.J. (2005) Mineral Nutrition of Plants:
Principles and Perspectives.

Copper deficiency

Photo: with permission of Epstein, E. and Bloom,
A.J. (2005) Mineral Nutrition of Plants:
Principles and Perspectives.

Boron deficiency

Photo: with permission of Epstein, E. and Bloom,
A.J. (2005) Mineral Nutrition of Plants:
Principles and Perspectives.

Molybdenum deficiency

Photo: with permission of Epstein, E. and Bloom,
A.J. (2005) Mineral Nutrition of Plants:
Principles and Perspectives.
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and may drop. Fruit may not
mature completely and drop

off.

Copper

Rarely a problem in tomatoes,
when it does occur it is
noticeable because copper

is required for the lignin
(strengthening tissue) in plants.
Without it plants have stunted
root and shoot growth, blue-
green curled, flabby leaves with
few or no flowers and a soft
stem. Symptoms show in new
growth first.

Boron

Boron is required throughout
the life of a tomato plant. The
plant cannot take up calcium
unless it has boron. When

it is in short supply the plant
shows symptoms on new
growth first. Blackened areas
develop at the tip of the stem,
which is stunted. The plants
look abnormally bushy and
the leaves may be discoloured,
crinkled, deformed, brittle and
small. Fruit of severely affected
plants may be misshapen, split,
corky and darken and die in
patchy patterns.

Molybdenum

Molybdenum is an important
element in tomato plants even
though it is used in the tiniest
amounts. It converts nitrates
to ammonium which is used
in the synthesis of amino acids
and thence proteins in plants.
Deficiency symptoms are very
similar to those for nitrogen

— with the exception that
application of nitrogen makes
the symptoms worse, especially

death of the leaf tips.

Shortage symptoms show as

a cupping or curling of leaf
margins, yellowing between
veins and small size of new
leaves. Necrosis (death) of leaf

o

Check your leaves and fruit
regularly for signs of stress.
Like humans, your plants need
regular nutrition, and more
when they’re “expecting”.

Insufficient or incorrect
nutrition is the most common
cause of issues with the size,
health and taste of fruit.
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10. Pests and
Diseases

It doesn't take long

to lose a crop from
pest or disease issues.
Regularly check your
plants for symptoms
and control quickly.

Damping Off affects seedlings.

Photo: Courtesy TA. Zitter,
Cornell University, Ithaca, NY

Fusarium Wilt

Photo: Courtesy Randy Gardner,
North Carolina State University
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Common tomato
diseases

Tomatoes can be seriously
affected by pests and diseases,
particularly in warm wet
climates. Because a home
garden will probably only
have five to 10 tomato plants,
there may be no opportunity
to replant (because of weather
restrictions) if some plants are
lost to pests and diseases. It
is therefore very important

to monitor established plants
regularly and act quickly if
there are symptoms of pests or
diseases.

Diseases may be caused by
fungi, bacteria and viruses.

Damping off

Symptoms

The term ‘damping off’ refers
to the death of young seedlings,
either after emergence or after
transplanting. The stem of the
seedling turns brown or black
at soil level and withers causing
death of the plant. This is
commonly caused by any one
of three diseases — Pythium,
Rhizoctonia or Phytophthora.

Damping off is a problem in
cold, wet soils or in cool, damp
weather. It can also be caused
by crowding of seedlings, over
watering, lack of air circulation
or contaminated pots, soil or
water.

Control

Whilst fungicides are available
for these diseases, it is preferable
not to use them in home
gardens. Instead, ensure the

soil is well drained, the plants
adequately ventilated and the
weather relatively warm before
planting out.

Use high quality seed. Make
sure all organic matter in the
soil is decomposed and no

o

mulch is actually touching the
seedlings. An old remedy is to
dip seedlings in chamomile tea
before planting and pour the
rest around the seedling after
transplanting.

Diseases causing
wilts

Wilts can be caused by both
fungi and bacteria. They cause
the plants to wilt or go limp as
if short of water and this may
be accompanied by shortages of
nutrients causing yellowing of
leaves.

The plant is in fact short of
water and nutrients because
the vascular system of the plant
(water conducting system) is
blocked as a result of infection.
Cutting open the stem of the
plant lengthwise will reveal a
brown discolouration of the
vascular system.

There are several types of wilt
diseases:

Fusarium

 Fusarium (Fusarium
oxysporum f-sp. lycopersici)

* Fusarium Wilt

* Fusarium Crown Rot

Symptoms

Symptoms begin as yellowing

of older leaves which later turn

downward and droop, and

eventually the whole plant wilts.

In mild cases the plant may

just grow slowly or be pale and
stunted.

With Fusarium Crown Rot,
the leaves often turn brown or
black and eventually wilt and
the stem may rot at the base or
crack. Fusarium oxysporum,
the cause of both Fusarium
Wilt and Crown Rot, is a
common tomato fungus that
lives in the plant’s vascular
system.
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Fusarium Crown Rot

Photo: Courtesy University of Florida,
Institute of Food and Agricultural Sciences

Verticillium Wilt

Photo: Courtesy Queen’s Printer for Ontario, 2005.

Bacterial Wilt

Photo: Courtesy University of Georgia
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To see if either of these diseases
is present:

¢ Check watering practices.
Both over- and under-
watering can mimic disease
symptoms.

¢ Check the roots. Discoloured
roots indicate root rot.

* Cut the lower or main
stem and look inside at the
vascular tissue. Fusarium
Wilt causes a reddish-brown
discolouration within the
vascular tissue. Fusarium
Crown Rot causes a rot or
canker at the base of the stem
and possibly a Root Rot.

Unlike Verticillium, Fusarium
is a disease of warmer weather
and development of the disease
usually occurs at high soil
temperatures.

Control

Most commercially produced
tomato seeds and seedlings

are labelled VEN, meaning
that they have been bred to

be resistant to Fusarium Wilt
(F) (as well as Verticillium and
nematodes), so Fusarium Wilt
is unlikely.

However if vascular
discolouration is noted during
the diagnostic process, pull and
destroy affected plants.

Do not plant tomatoes,
potatoes, capsicums or eggplant
in the affected area for two

or three years as there are

no fungicides to control this
disease.

This disease can last in the

soil for a long time. Ifitisa
known problem in your soil,
try covering the soil with clear
plastic sheeting for three weeks
to kill off spores in the soil
before planting out.

Verticillium
(Verticillium dahliae)

Symptoms
In the US, Fusarium is most

prevalent in the south and
Verticillium in the north.

The first symptom of this
disease is midday wilting and
the plants then recover at night.
The leaves turn yellow, showing
a “v-shaped” lesion on the
lowest leaves.

Verticillium Wilt is generally
more prevalent in cooler
weather and the symptoms are
more pronounced when the
plant has a heavy fruit load

As resistant cultivars are
available (designated “V’), when
buying seed ask for those with
the appropriate resistance for
your location. Rotation of
growing spot is also essential,
being careful not to rotate

with plants such as eggfruit or
potatoes.

Bacterial wilt
(Ralstonia solanacearum)

Bacterial wilt is a soil borne
disease which infects the roots
and stem of the plant causing
a sudden wilt. The vascular
system will once again be
brown, and if the stem is cut
and held in water a noticeable
‘milk’ will stream out of the
stem. These are the bacteria.

Control

Crop rotation and sanitation
are controls for this disease.
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Early Blight

Photo: Courtesy Uni of Guelph

Late Blight

Photo: Courtesy AVRDC
The World Vegetable Centre

Septoria Leaf Spot

Photo: Courtesy Uni of Guelph

Anthracnose

Photo: Courtesy AVRDC
The World Vegetable Centre

www.bestjuicytomatoes.com

Leaf spots
Early Blight or Target Spot

(Alternaria solani) is a common
tomato leaf disease.

Symptoms

This disease produces brown to
black, target-like spots (which
appear to have concentric
circles) on older leaves. If severe
the fungus also attacks stems
and fruit (sunken lesions).
Affected leaves may turn yellow
then drop, leaving the fruit
exposed to sunburn.

Target spot occurs all year but
is worst in winter when there is
heavy dew, fog or moisture in
warm weather.

Control

Use disease-free seed. Remove
all diseased plant tissue on the
ground and plant residues after
harvest as this fungus survives
on leaf debris and infected,
decayed plant tissue.

Rotate crops with those other
than tomatoes, potatoes and
egg fruit. Sanitation is the best
control. Do not plant tomatoes
in the same place next year.
Space plants farther apart to
improve air circulation.

Avoid overhead irrigation. If the
infestation is heavy, a registered
fungicide may help protect new
leaves from infection.

Septoria Leaf Spot (Septoria
blight)

Symptoms

Older leaves have many, small,
water soaked spots usually 1 -2
mm diameter. Leaves may start

to drop followed by progressive
defoliation.

Control

Clean cultivation, destroy
infected plants, stay out of

tomatoes when the foliage is
wet.

Late Blight (Phytophthora
infestans)

Symptoms

Leaves infected with Late Blight
develop water-soaked patches
that turn brown. In humid
weather there may be a white,
downy growth on spots. Over
time the spots expand rapidly
and become brown to purplish-

black as tissue dies. Plant may
look “frosted”.

Fruits can be affected at any
stage. Large irregular, rough,
brown-green lesions can be
found on the fruit. The
disease (which is devastating

in potatoes) can also cause
severe losses in tomatoes when
conditions are favourable (cool,
wet weather) resulting in severe
defoliation.

Control

The only way to control this
disease is with fungicides.

Anthracnose
(Colletotrichum spp).

Symptoms
Small circular lesions about
0.5cm (Y4 inch) in diameter

on the leaves. Will also cause
sunken spots on the fruit.

Control

Fungicides.

Powdery Mildew (various
species)

Symptoms

White powdery patches on
leaves. This disease often
appears when the plant is
stressed during hot weather.

Control

It is important not to water
the leaves and improve air
circulation around the leaves.
There are various sulphur-
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Bacterial Speck showing effects
on leaves and fruit

Photo: Courtesy Queen’s Printer for Ontario, 2005

Bacterial Spot

Photo: Courtesy Queen’s Printer for Ontario, 2005

Bacterial Canker on leaves and fruit

Photo: Courtesy Queen’s Printer for Ontario, 2005

Botrytis

Photo: Courtesy TA. Zitter,
Cornell University, Ithaca, NY
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based products available to
help combat this disease. These
should be used as preventatives
in hot weather.

Bacterial Speck
(Pseudomonas syringae)
Symptoms

Dark raised specks on the
leaves and fruit, often prevalent

during moist weather. Highly
contagious and spreads in water.

Control

Do not move in the crop when
wet. If irrigating, preferably use
drip.

The disease can be carried via
seed. Ensure clean seed and
do not collect seed from an
infected crop or plant.

Weekly spraying with a copper-
based fungicide from flowering
will help prevent this disease.
Thorough coverage of leaves is
essential.

As the disease can survive on
weeds and plant debris, it is
important to practice good
hygiene and crop rotation.

Bacterial Spot (Xanthomonas
campestris pv vesicatoria)

Symptoms

Similar to those for bacterial
speck.

Control

Very difficult to control in the
wet weather. Do not move
about in the crop when the
plants are wet.

Weekly spraying with a copper-
based fungicide from flowering
will help prevent this disease.
Thorough coverage of leaves is
essential.

Bacterial Canker
(Corynebacterium
michiganense)

Generally occurs sporadically.

Symptoms

Lower leaves begin turning
downward and dark to light
brown streaks may develop on
the leaf mid ribs, eventually
extending down the petiole

to form a canker on the

stem. There may be vascular
discolouration and a dry, hollow
stem.

Symptoms on fruit are small,
white, scabby, raised lesions,
often described as “bird’s eye.”

Control
This disease is difficult to

distinguish from other tomato
diseases but if identified,
destroy the plants. Do not
compost plant material. Do
not plant tomatoes, potatoes
or eggplant in the same soil for
two to three years. Use good
quality seed.

Fruit Rots

Botrytis

Symptoms

A grey fluffy mould that grows
on fruit, particularly if it is
damaged. It is more prevalent
during wet summers. It may
also cause pale whitish ghost
spots on fruit and leaves.

Symptoms

Cool, humid conditions are
required for the development
of the disease. Fungicides

are available for control

but otherwise allow good
circulation around the tomato
plants to reduce humidity
and avoid irrigating in the
afternoon and evening. Ensure
any infected plant material is
removed and destroyed.
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Black Rot Mould

Photo: Courtesy University of Florida,
Institute of Food and Agricultural Sciences

Root Rot

Photo: Courtesy University of Florida, Institute of
Food and Agricultural Sciences

Spotted Wit Virus on leaves and fruit

Photos: Courtesy AVRDC
The World Vegetable Centre
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Black Rot Mould (Alternaria
alternata)

Symptoms

Large, black, sunken lesions in
the tomato fruit. Like Early
Blight, Black Rot mould lives
on decaying plant tissue and
requires wet conditions to infect
the fruit.

Control

Remove dead and decaying
plant material and ensure the
fruit does not remain wet
overnight. Fungicides can
control the disease

Root rot

Root Rot can be caused by
several fungi.

Symptoms
Often those associated with lack

of roots i.e.: yellowing of all
foliage and wilting.

Control

Unfortunately for home
gardeners control of a potential
root rotting fungus is almost
impossible.

As poor soil drainage and over
watering are the main cause,
management of Root Rot
requires soil improvement,
proper watering, and rotation of
tomatoes. Only plant tomatoes
and related species in the same
spot once every three years.

Virus diseases

Some of the viruses that affect
tomatoes also affect alfalfa
(lucerne), cucumber and other
members of the Solanaceae
family (to which tomatoes,
potatoes, eggfruit and many
weeds belong).

Once a virus has infected a
tomato plant there is nothing
that can be done to remove
the virus from the plant. So
prevention is the best way of

ensuring the crop does not
become infected.

Infection is usually as a result of
insect pests such as aphids and
thrips. Many common weeds
and most other member of the
Solanaceae family are hosts to
these viruses.

Prevention of these viral
diseases relies on keeping
tomato plants away from other
host plants (keeping the plants
weed-free) and minimizing
infestation by aphids and thrips
by encouraging biological
control of these pests.

Symptoms of viral diseases can
be quite varied but may include
stunting and deformations of
leaves, stems and fruit as well as
unusual mottling.

Tomato Spotted Wilt

Tomato Spotted Wilt/Impatiens
Necrotic Spot Tospoviruses
(TSWV or INSV) has
traditionally been a problem in
commercial tomato production.
Recently, however, the disease
has increasingly been found in
home gardens.

Symptoms

Symptoms begin as dark brown
to purple spots on leaves. The
dark areas spread to stems,
forming cankers. Stem streaking
also may be noticed.

Wilting symptoms gradually
develop as the disease spreads.
However, the leaf tissue is stiff,
not limp.

The most noticeable symptoms
are yellow rings or spots on
fruit. Fruit may be distorted.

TSWYV and INSV move from
plant to plant by western
flower thrips. The only way to
manage the disease is to remove
and destroy affected plants.
Thrips are extremely difficult to
control.
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Curly Top Virus
Photo: Courtesy Colorado State University

Mosaic Virus

Photo: Courtesy AVRDC
The World Vegetable Centre

Root Knot Nematode

Photos: Courtesy AVRDC
The World Vegetable Centre
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Curly Top Virus

Curly top virus is transmitted
by the beet leaf hopper and is a
common problem in some areas

of the US.

Symptoms

Infected plants turn yellow and
stop growing. Upper leaflets roll
and develop a purplish colour,
especially along the veins.
Leaves and stems become stiff;
fruit ripens prematurely.

Control

Curly top virus is difficult to
control because leaf hoppers
in some areas of the US are
migratory. Hot, dry springs
with predominantly southwest
winds usually indicate
increased problems with this
disease.

No chemical controls are
effective. Use plant covers to
protect tomato plants from the
leaf hopper where this disease is
a problem.

Mosaic Viruses

Symptoms

Yellow mottling and distortion
of the leaves and fruit.

Control

This group of viruses is

easily transmitted by hand,
particularly by smokers who
have been touching tobacco.
Hygiene should be practised
before handling tomato plants.

Nematodes

Root Knot Nematode
Symptoms

Slow stunted plant growth and
possibly some yellowing. If a
plant is pulled up, the roots
will have bead-like structures all
the way down. These are the
areas where the nematodes have
invaded and are laying eggs (see
further details in Pest section).
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Fungicides

Every country has its own
list of government registered
fungicides for different crops.
Suppliers of these chemicals
have to prove that they work,
and usually that they will not
cause undue damage to the
grower and the environment.

The list of registered fungicides
for home gardeners is quite
small and in the case of
tomatoes revolves around the
use of two in particular. The
“active” ingredient of one

is mancozeb and the other

is copper. Although every
country and reseller usually has
a different commercial or selling
name for it’s fungicides, in most
cases the “active” chemical is
the same.

Mancozeb is the active of
products often used for leaf
spotting diseases. Copper-based
chemicals can also be used for
leaf spotting diseases, but are
best for bacterial diseases which
mancozeb will not control.
These chemicals should be
applied prior to the plant
getting the diseases as they will
not control diseases that have
already started on the plant.

Fungicides are best applied
prior to rain, and then
following rain before the
appearance of disease.
Fungicides will not control
bacterial wilt-type diseases

as well as some fungal wilts.
However there are fungicides
available for Phytophthora Root
Rots.

Viral diseases are usually
controlled by controlling
the pest and practising good
hygiene.
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Cutworm damage

Photo: Courtesy Queen’s Printer for Ontario, 2005

Aphids

Thrip

Photo: Courtesy Office of International Research,
Education and Development, Virginia Tech

Thrip damage

Photo: Courtesy Whitney Cranshaw,
Colorado State University
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Common Pests

Cutworm

Damage is seen as plants
(seedlings) that appear to have
been cut off. This usually occurs
at night and is caused by the
larvae or caterpillars known

as cutworms because of the
manner in which they cut down
young plants as they feed.

The adults are night-flying
moths which may feed on
nectar and do no damage.
While they all feed on plants by
chewing, they vary as to damage
done and host plants preferred.
Generally they destroy more of
the plant than they eat.

Their numbers vary greatly
from year to year and may
destroy as much as 75%

of plants when particularly
prevalent. Damage often occurs
during the first night after
transplanting and may continue
for up to three weeks.

Control

Remove weeds in the area
to be planted well before
transplanting.

In problematic areas a wax
paper collar (about 7c¢m/3
inches) can be placed around
the base of the stem (5cm / 2
inches above ground and 2cm /
1 inch below ground). Collars
of old tin cans or old plastic
soft drink bottles will also work
or try two toothpicks as stakes
on either side of seedlings. A
well mulched soil will deter
cutworms.

Aphids

Aphids cause leaf yellowing
and leave a characteristic sticky
excrement called honeydew
which gives the plant a

shiny and somewhat sticky

appearance.
)

Aphids are the main
transmitters of viral diseases,
doing more damage in this way
than physically. In fact in many
instances, they will feed briefly
(sucking sap) on the plant

and then move on and so are
not noticed. In this period of
feeding they will transmit virus
which they carry internally.

Control
Whilst broad spectrum

insecticides can be used, these
tend to kill the good as well as
the bad insects. In the home
garden, plants like basil may
produce chemicals that repel
aphids and can be planted close
to tomatoes. Insecticidal soaps
may also be used.

Thrips
Like aphids thrips are also

involved in the transmission of
some viral diseases. Damage
caused by thrips generally tends
to be minimal although their
feeding may cause distortions to
leaves and fruit. For the home
gardener, these fruit will still be
usable.

Thrips are very small (about
Imm long) and range from
dark brown to pale yellow or
white. Adults have two pairs
of narrow wings. A number of
different species are involved,
two of which are the onion
thrips (7hrips tabaci) and flower
thrips (7hrips obscuratus).

Control

Biological control methods are
the best to use in the home
garden. This ranges from
companion plants, (which deter
thrips from landing) to plant
oils (which stick to the insects)
which decrease their movement
and sticky traps which can be
hung in amongst the plants.
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Bollworm (Fruitworm)
Photo: Courtesy Clemson Entomology,
Clemson University

White Fly
Photo: Courtesy Cooperative Extension,
University of Arizona

Stink Bug

Photo: Courtesy Drees, Texas A & M University

Spider Mite damage

Photo: Courtesy University of Kentucky

Spider Mite

Photo: Courtesy Kansas State University
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Tomato bollworm or
fruitworm

This pest (Helicoverpa spp)

is found on many different
vegetable and commercial
crops worldwide. It ranges in
colour from green to yellow to
pinkish red to chocolate brown
depending on its growth stage.
It has four pairs of pro-legs

on its abdomen (whereas the
looper only has two pairs). It
tunnels into the fruit causing it
to rot.

Control

There are many common
predators (good bugs) in the
home garden which will attack
these bollworm such as parasitic
wasps (parasiting the eggs or the
caterpillar), shield bugs, spiders,
ants, ladybirds, damsel bugs,
lacewings and birds.

Pesticides are not recommended
in the home garden for this
pest. It can be picked off if it
has not burrowed into the fruit,
otherwise pick off the damaged
fruit and destroy.

Whitefly

Adults are small (about 1mm
long) and white and can
sometimes be seen flying
around the plants, whilst the
immature flies (which are found
on the underside of leaves) are
oval, flat, yellow to white and
scale-like pests.

All growth stages feed on the
plant and secrete honeydew on
which the sooty mould fungus
can grow. Whitefly is more of
a pest in greenhouse situations
than in the open.

Control

Many parasitic insects (good
bugs) are predators on whitefly.
The range of predators is very
similar to those for bollworm.

As whitefly are heavily attracted

to the colour yellow; hanging
yellow sticky traps in the midst
of the crop is an effective
control. Crop oils are also
useful.

Chemical pesticides are not
recommended for home

use. Once the tomatoes have
been harvested and the plants
are finished they should be
removed from the garden to
eliminate over-wintering sites

for whitefly.

Stink bugs

This insect is green or brown
and shield-shaped and emits a
pungent smell when disturbed.
These bugs cause spots and
internal damage to tomato fruit
through their feeding.

Symptoms

Stink bug damage on green
fruit appears as dark pinpricks
surrounded by a light,
discoloured area. As fruit
ripens, these spots may remain
green or turn yellow. The tissue
underneath is white and spongy.
Cavities may form under the
damaged skin.

Control

As these insects over-winter in
weeds around the tomato patch,
keeping the area clean of weeds
will assist in their control.

Spider mite

Symptoms

White-yellow speckling of

the leaf surface resulting in
decreased plant growth and
finally death of the plant. These
are usually only a problem in
hot dry weather.

If the underside of the leaves
are examined, small white or
red mites can be seen moving
around and possibly even some
webbing may be seen. The
spider mite goes through five
stages (egg, larva, first nymph
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Fruit Fly

Photo: Courtesy Invertebrate Pest Monitoring Unit,
Agriculture Western Australia

Cricket

Lorikeet caught in the act!

Photo: Annette’s tomato garden
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and second nymph and adult).
All stages can usually be

observed.

Control

Frequently spray plants with
a mist of water as mites hate
moist conditions.

Fruit Fly
Symptoms

Small maggots in fruit.

Control

If tomatoes are picked regularly,
fruit fly maggots should not

be a problem. Do not leave
fallen fruit lying on the ground
and as a last resort, pick green
tomatoes and let them ripen
indoors or cover fruit with a
fruit fly-proof net.

Crickets
Symptoms
Black field crickets can destroy

seedlings by chewing on stems
at or close to ground level.

Control

Baits are used commercially,
but are not recommended for
the home garden. Look out for

cricket holes and fill with hot

water.

Slugs and snails

These are less of a problem
for tomatoes than other fruit,
although they do enjoy nice

ripe fruit.

Control

Put a collar made from a plastic
soft drink bottle or from the
top of a tin can around the
stem or put pellets inside an
old ice cream container with a
little door cut out for the slugs
or snails to enter. This keeps the
pellets confined so that lizards,
other soil life, pets and children
do not have access to them.

Birds
Symptoms

Peck marks in fruit.

Control

Picking fruit regularly will
eliminate any bird problem.
Otherwise use bird-proof nets.

Nematodes

Tomatoes are particularly
susceptible to nematodes. The
most prevalent of these is the
root knot nematode, so called
because of the ‘knot-like’
structures it causes on the roots

of the plant.

Nematodes are microscopic
round worms — too small for
the eye to see. They generally
cause dysfunction of the roots,
reduced rooting volumes and
general malaise of the plant.

In many cases they can weaken
plants sufficiently that they
become prone to fungal and
other diseases, and in some
cases these nematodes actually
transmit viral diseases. Yield
reduction can be large, but
varies with cultivar and more
particularly, with soil type.
Nematodes are generally a
much bigger problem in sandy
soils than other soil types.

Symptoms

These can involve both aerial
and root plant parts. The
plant appears unthrifty, can be
stunted (depending on degree
of infection), wilts prematurely
and only recovers slowly once
watered. Other symptoms
resemble those of nutrient
deficiencies as a result of the
loss of root mass. Sometimes,
fruit can colour up prematurely
as a result of increased ethylene
production (the hormone that
causes fruit ripening in plants).
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Nematodes are about 0.5mm long

It is recommended that you wear
protective clothing when spraying
pesticides and herbicides
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The decline time period varies
with nematode population
and environmental conditions.
For example, where there is a
heavy infestation of root knot
nematodes, seedlings may fail
to develop or die soon after
transplanting. Where the level
of nematode infestation is not
severe, evidence of infection
may only occur once the
population of nematodes has
increased sufficiently for high
levels of root damage to occur.

If nematode damage is
suspected, it is best to pull

up an unhealthy plant and
examine the roots. Root knot
nematode causes swollen areas
or galls on the roots of infected
plants. The size of the gall may
vary from a few small ‘knots’

to extensive areas of tumorous,
convoluted swellings which are
the result of multiple infections.

Control

Nematodes are the main
reason why crop rotation

is so important. Growing

the same crop or vegetable,
particularly members of the
solanaceous (nightshade)
family, provides a continual
source of nourishment to
nematodes which will multiply
exponentially in the soil.

Root knot nematodes are
particularly difhcult to
eliminate from the soil.
Growing alternate crops such as
maize or sorghum or members
of the grass family (and some
legume crops) will discourage
multiplication of nematodes.
Members of the marigold
family exude substances in the
soil that nematodes dislike, so
are a good rotation possibility.

In all cases, it is important
that these rotation crops are
planted at temperatures lower

than 18°C (65°F) (which

o

is the nematode threshold
temperature).

As many weeds are solanaceous
and will provide a source of
nutrition for nematodes, it

is important to keep your
tomatoes weed-free.

If growing hybrid tomatoes,
select a nematode resistant
variety (designated N),
particularly if growing tomatoes
in high risk areas such as sandy
soils.

In all soil types regularly adding
aged compost and manures will
encourage the multiplication of
beneficial microbes.

Safety

All registered pesticides,
including fungicides for home
gardeners will have been
evaluated by local government
authorities for human and
animal safety. They should,
therefore, be safe to use at the
directed rates.

Most pesticides have a safety
rating on them. Some
countries have different
coloured triangles on the front
label with the warmer colours
(oranges and reds) indicating
the need for caution and
extreme caution. In some
countries, the warning is a
written one on the front middle
panel of the label e.g. Warning:
Handle with Caution or Keep
Away from Children. Always
read the label thoroughly and

wear the indicated safety gear.

Check the withholding period
on the label (often shown
under the directions for use).

A withholding period indicates
the allowable period between
application of the chemical

and eating it. A withholding
period of seven days means that
the crop/fruit etc, should not
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Catfacing

Photo: Courtesy Carrie Lapaire Harmon
University of Florida

Sun scald

Photo: Courtesy Missouri Botanical
Garden PlantFinder

Blossom End Rot

Photo: Courtesy John Howell,
University of Massachusetts
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be eaten within seven days of
applying the chemical.

It is essential to double check
your calculations when using
the label directed rate.

Physiological
problems

Catfacing

Symptoms

Catface is a term that describes
tomato fruit that is misshapen,
with scars, growths and holes.
The cause is thought to be cold
weather during blossoming and
perhaps high levels of nitrogen.

It is most common in large-

fruited beefsteak-type tomatoes.

Control

Avoid setting out transplants
too early in the season.

Misshapen fruit

This can be due to poor
pollination, possibly caused by
very hot or very cold weather.
Sometimes it can also be
caused by a virus, but is usually
accompanied by misshapen
leaves and mottling.

Symptoms

Green/yellow shoulders develop
on ripening fruit, possibly

due to high temperatures.
Chlorophyll in this area is slow
to break down and results in

a patch that remains green

or turns yellow but not red.
This problem may affect the
entire shoulder or only a small,
irregular patch.

Control
Shade the plant and take other

precautions to reduce the fruit’s
exposure to the sun.

Sun scald

Sun scald is common on fruit
exposed to too much sun. This
problem often occurs in hot,

dry weather on plants where

defoliation has taken place as
a result of insect infestation,

disease or where pruning has
been too heavy.

Control
Shade the plant to allow

recovery of foliage and reduce
the fruit’s exposure to the sun.

Blossom end rot
Symptoms
A hard brown scab or dead

area on the growing tip of the
tomato.

This problem can be caused
by high soluble salts, low soil
calcium or inadequate soil
moisture, or cool conditions
slowing plant uptake of

nutrients.

Control

Apply a calcium spray at weekly
intervals for at least 3 weeks.

Blossom drop

Can be caused by extreme
weather such as a dry spell,
drying soils or winds, heavy
rains, sudden cold spells or
things unrelated to weather
such as heavy disease infections
or overdoses of nitrogen.

Fruit drop

Especially noticeable on early
flowers, this problem occurs
when night temperatures are
lower than 12°C (55°F) or
remain above 23°C (75°F)
and when day temperatures are

higher than 35°C (95°F).

Flower drop is also caused by
plants that have dried out or are
waterlogged, insufficient light,
too much nitrogen, spraying at
incorrect rate and thrips. Hot
dry winds may intensify the
problem.
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Fruit Cracking

Photo: Courtesy University of Massachusetts
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Fruit crack

Symptoms

Surface cracks in fruits near
the stem end which can radiate
around the stem and encircle
the shoulders of the tomato.
The depth of the cracks varies.

This is usually caused by rapid
growth during periods of high
temperature and good moisture
or over-watering, or uneven
wetting and drying periods.
Tomatoes exposed directly

to the sun are more prone to
cracking. Fruit cracking varies
by variety.

Control

Implement a regular watering
program that minimises
fluctuations in soil moisture.
Mulch will help prevent periods
of uneven growth and retain the
moisture in the root zone for
longer. Choose varieties which
are less susceptible to cracking.

Cracked fruit should be picked
early to prevent rots which may
spread to other tomatoes.

Leaf roll
Symptoms

This is most common on early-
season varieties and plants that
have been pruned. Leaf roll
starts on the lower leaves and
progresses up the plant. Some
loss of leaf may occur, especially
on staked plants.

This is not a disease and is most
common on plants that are
trained and pruned. Fruiting is
not affected by this condition.

Control

Do not prune too heavily or
cultivate too close to the plant.

Poor fruit set

This may be caused by too
much nitrogen, particularly if
foliage is dense and dark green.

Use mulch and compost and
be careful about addition of
further manufactured fertilisers.

Some varieties do not set

well under certain weather
conditions e.g.: cold climate
varieties may not set well in
hot weather. Plants drying out
between watering cycles or leaf
wilt in hot weather may also
cause this.

Poor pollination (sometimes
caused by lack of certain
micronutrients) also affects fruit
set. Hand pollination may be
necessary to ensure a decent
crop.

Chemical toxicities
2.4-D or herbicide injury

This is unlikely in a home
garden unless there is drift from
a nearby farm or someone using
a herbicide on their lawn. It
can drift from as far away as
one kilometre (half a mile).

Sprayers that have been used
for herbicide and then used for
disease and insect control on
tomatoes may also be a source
of contamination.

Symptoms

Twisted stems, fruit
abnormalities, distorted leaves,
dropping of flowers.

Control

Ensure herbicide sprayers are
kept separate from applicators
for insecticides and fungicides.

Walnut toxicity

Symptoms

Plants growing near black
walnut trees may wilt and die.
Control

Avoid growing tomatoes

within 20 metres (50 feet) of
walnut trees or where there is a
possibility the roots of tomatoes
will come into contact with the
roots of the tree.
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11. Picking &
Storage

Many commercially
marketed tomatoes
are picked green and
artificially ripened with
ethylene gas, leaving
them odourless. Vine-
ripened tomatoes
exude that wonderful
tomato fragrance.

www.bestjuicytomatoes.com

When to pick

Tomatoes should be picked
before they are fully coloured,
when they are still quite firm.
This means that the plant can
divert it resources to the next
fruit. The picked tomatoes

can then be ripened at room
temperature. After they have
reached full colour, store them
in the refrigerator, or better still
eat them whilst they are at their
best. For best results, remove
refrigerated tomatoes an hour
before using so they have time
to restore their flavour.

Frost will destroy tomatoes,
so if there is a threat of frost,
harvest them and ripen indoors.

On the day before a killing
freeze is expected, harvest

all green mature fruit that is
desired for later use in Autumn
(Fall). Wrap the tomatoes
individually in paper and store
at 15-18°C (60 to 65°F). They
continue to ripen slowly over
the next several weeks. Whole
plants may be uprooted and
hung in sheltered locations,
where fruit continues to ripen.

1. Pick most kinds of tomatoes
when their colour is even
and glossy and the texture
somewhere between soft and
firm.

2. Watch the bottoms carefully;
that’s where tomatoes start
to ripen. Some varieties,
primarily large heirloom
types, ripen before they reach
full colour. Pick tomatoes
when the skin still looks
smooth and waxy, even if the
top hasn’t turned its mature
colour (whether red, purple,
pink or golden yellow).

3. Cut off the top of the plant,
or remove all new Hower
clusters about a month

before the first expected frost.
That way, you'll direct the
plant’s energy into ripening
existing tomatoes rather than
producing new ones that
won't have time to mature.

4. Extend your harvest through
light frosts by covering plants
with tarpaulins or sheets,
but when the first hard frost
threatens, pick all remaining
fruits.

5. Put unripe tomatoes in a
cool dark place, arranging
them in a single layer. Check
frequently for holes, cracks
or even tiny specks of rot
and remove any damaged
tomatoes immediately -
they’ll quickly transmit
moisture and rot to healthy
fruits.

How to store

Store at room temperature for
best flavour, refrigerating only
those that are overripe. To
ripen green tomatoes, place

on a rack so that fruits are not
touching and set in a warm
location at 18-21°C (65-70°F)
away from sunlight. To slow
ripen green tomatoes, store in
a cooler location at 10-13°C

(50-55°F).

To speed the ripening process,
put tomatoes in a paper bag
with a banana or an apple.
Ethylene gas given off by the
fruit will hasten the ripening
process.

Once you've picked tomatoes
(whether fully ripe or not)
keep them away from sunlight.
They’ll overheat and ripen
unevenly.

How to Grow Juicy Tasty Tomatoes



12. Collecting
Seed

Seed saving allows
gardeners to
experience the full cycle
of life of the tomato,
and even develop
individual varieties to
suit their own taste.

Scraping seeds from ripe tomatoes

Rinsing after fermentation

) N

Spreading out to dry
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Tomato seed should be
collected from the ripe fruit
and will require processing.
Avoid collecting seed from very
overripe or rotten fruit, because
at this stage the fruit contains
numerous fibres that entrap
seed, making their extraction
more difficult.

Collection can be done by
scraping or squeezing out the
pulp of the fruit into a cup,

jar or bowl. Tomato seed is
enclosed in a jelly-like sac,
which requires a few days of
fermentation to break down.
The pulp is fermented in a
container until the seed coating
has broken down, and is best
undertaken in an area away
from the house as it can be a
bit smelly. Fermentation also
has the advantage of developing
conditions that will kill some of
the bacteria and fungi that are
responsible for some diseases.

The time taken for fermentation
varies, it can be as short as a day
under hot conditions to four or
five days in late autumn (fall).

It is important that the brew is
not allowed to dry out during
fermentation, and if necessary

a small volume of water can be
added if it appears that it may
dry out. Narrow containers
with a low surface (such as a
cup) are more convenient than
broader containers such as a
saucer.

If the seed is allowed to ferment
too long, germination may take
place, which can be identified
by the appearance of tiny white
roots extending from the seed.

Once the gel coat has broken
down, water is added to the
pulp and decanted a number
of times until clean seed
remains. Pieces of skin, flesh
and unviable seed tend to be
less dense than healthy seed,
and can be separated through

o

carefully manipulating the
movement of the water in
the container, as if you were

panning for gold.
The seed is then dried by

spreading it out on newspaper
or paper towels and thoroughly
drying in the sun. With this
method the seed will stick to
the paper, and can be cut into
pieces when the time is right
for sowing. Alternatively,

seed can be dried on glass or
porcelain, and then scraped off
when dry. Larger quantities
can be dried on trays lined with
flywire. Whichever way seed is
dried it must be done in a well-
ventilated area, with the seed
spread into a thin layer so that
drying occurs rapidly. Warm
humid conditions during drying
could induce germination and

should be avoided.

When drying seed of several
varieties, it helps to label them
so that mix-ups don’t occur.
Keep them well apart when
drying so the wind doesn’t blow
seed from one container into
another.

Seed should be stored under
cool, dry conditions and
protect from direct sunlight,
ideally at 25% humidity and at
temperatures of 15-20°C (60-
68°F). Store them with silica
gel in plastic or glass jars with
tight-fitting screw-top lids.

Silica gel (which you can obtain
from pharmacies) acts as a
desiccant, absorbing moisture
from the air and producing
conditions of low humidity in
the jar. Don't forget to label the
jars with the storage date and
use them within 4-6 years.
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Organic gardening has often
been thought of as the preserve
of eccentrics who refused to
accept the self-evident truth
that twentieth-century progress
had transformed the ancient
art of gardening. Why did they
fiddle around with compost
and garlic spray when modern
fertilisers and insecticides were
so much more eflicient and
easier to use?

13. Growing
Organically

Opinions have changed, and
now most gardeners regard
‘organic’ as the most sensible
way to garden, as the benefits of
twentieth-century technology
have come at a price. Chemical
sprays and fertilisers have
done much damage to the
environment. We might not
think that we can do much
to change the world, but we
can take sensible care of the
one part of the environment
we control: our own garden.
And by doing so, we do make
a difference, particularly
when you add up all the
home gardens in the country
(and indeed the world), they
represent a fair chunk of our
environment.

An organic gardener
works in harmony
with natural systems
to minimize and
continually replenish
any resources the
garden consumes.

Organic gardening is simply
the application of common
sense such as people have been
practising for centuries. It
involves digging manure into a
planting bed, putting kitchen
scraps onto a compost heap,
using blood and bone on
your tomatoes instead of
sulphate of ammonia.
w4 There is so much
satisfaction to be
gained from spreading
=W a rich compost you

% have made yourself
rather than a bag of
chemical fertiliser. You
know that it will benefit
not just the immediate
growth of your plants, but
the health of your soil for years
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to come. You are working
hand in hand with Nature,
in harmony with her own
rhythms.

In order to maintain a healthy
organic garden it is worth
spending a few minutes
reviewing the cycle of life

in the garden, so that you
understand all the elements and
their interdependence on each
other. When it is in balance, it
works perfectly. If one or more
elements are out of balance, you
will have problems.

In a richly forested area where
a huge variety of plants grow
abundantly without human
intervention, you will notice
that the forest floor will be
covered by a thin layer of
fallen leaves. The leaves are
decaying and beneath them

is the multitude of living

that are digesting the organic
matter and in their turn adding
their own dead bodies to the
soil. They range from worms
and small insects down to
microscopic bacteria and fungi,
without whose presence the
recycling process could never
occur.

Humus
The result of the work of

all these organisms is the
wonderful substance called
humus. It is a sort of black
colloid and gives fertile soil

its dark colour and sweet
carthy smell. It sticks to the
mineral particles that form the
framework of the soil and fills
in the gaps so that water and
dissolved nutrients are held
within the structure, to be
made available to plants as they
are needed.

Humus is gradually digested
and yields its nutrients

to plants, and unless it is
constantly replaced it vanishes
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Compost rich in worms

www.bestjuicytomatoes.com

and the soil dies. The soil
lives as long as the recycling
process is not interfered with
— but interference is precisely
what happens in a garden.

We don’t return everything to
the soil. We remove weeds

to the compost heap, we ecat
our vegetables and send our
own wastes elsewhere. We cut
flowers and throw them in the
garbage; we burn prunings and
every time we do, we diminish
the humus supply. We may
even add poisonous chemicals
that kill the micro-organisms.
Clearly, we need to work to
restore the balance.

Unless you replenish the
organic matter from which the
humus is continually being
created, the soil will gradually
die. Chemical fertilisers boost
the growth of your plants for
a little while, but they do not
nourish the living creatures of
the soil, or create humus.

Chemical fertilisers have other
problems as well. To make
them soluble, they contain

all sorts of things the garden
doesn’t need. Sulphate of
ammonia certainly yields
nitrogen from the ammonia,
but the sulphate part poisons
worms, bacteria and fungi.
Organic matter — material that
was once alive — must be added
continually to feed the humus.

Make your own compost by
recycling as much organic
matter as possible from the
garden itself. Fallen leaves,
vegetable stalks, spent flowers
— nothing should be wasted.
Then bring in other matter
from outside, your vegetable
scraps, animal manure, blood
and bone, lawn clippings, hair,
newspaper, straw, etc. Refer
to the chapter on composting
for tips on making the ideal

compost mix.
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Adding organic matter

Tomatoes love lots of compost
and manure. Ideally this should
be dug into your site at least
eight weeks before planting to
give it time to break down and
give good texture to your soil

as well as generate beneficial
microorganisms in your soil.
Time is also required for the
nutrients in the compost or
manure to be released. Digging
the compost or manure into the
soil early will most likely cause
a whole lot of weeds to grow
which can then be weeded out
before planting your tomatoes.

If you are preparing a new
tomato bed, spread your
compost and fork it in to mix
it with the soil.  Around
established plants where you
don’t want to dig deep and
disturb roots, spread it onto
the surface as mulch. As it
decomposes it will sift down
into the soil and the worms will
come up and take it down with
them.

A more-or-less permanent
mulch keeps the soil cool,
smothers any weeds and
conserves moisture. It takes
time to build the humus,
especially if it has been depleted
by wasteful gardening and
poisoned by indiscriminate use
of insecticides, fungicides and
artificial fertilisers. It takes
time to get used to the idea of
feeding the soil and not the
plants.

The demand for compost

is greatest late winter when
planting beds are being made
up and through spring when
mulching gets underway for
summer, but you can spread
your compost as and when it
suits you.

How to Grow Juicy Tasty Tomatoes



Any type of manure should be heaped
for six weeks or so before using
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Is compost a good
fertiliser?

Just how good a fertiliser
compost makes depends on
how you measure it. The
amounts of available nitrogen,
phosphorus and potassium (the
NPK figures) are rather low
and variable when compared
to artificial fertiliser. It doesn't
force an instant spurt of
growth; its benefit is over the
long-term.

If your soil is naturally low in a
particular element, you simply
add the required elements to
the heap, preferably in a form
on which the micro-organisms
can work. Anything rich in
protein (blood and bone, urine,
manure) will add nitrogen;
bone meal supplies phosphorus;
potassium comes from wood
ash or seaweed.

Manure

Manure remains the best of

all ferdilisers, with compost
running a close second.
Manure is rather low in the
proportion of the three major
nutrients and dollar for dollar
artificial fertilisers do give more
weight of nitrogen, phosphorus
and potassium; manure rots
down to make humus to benefit
the soil and its micro-life.

When you buy manure it is
likely to be pretty fresh — and
far too strong and ‘hot’ to

use. You will need to leave it
in a heap for six weeks or so;
covered with a plastic sheet to
keep the rain from leaching

the nitrogen out. This also
allows you to assess whether the
manure contains a lot of weed
seeds as they will germinate in
this time. Those deep in the
heap will probably be killed by
the heat of fermentation and
any that come up on the surface

can be put on the compost
heap. Or if there is room you
can simply dump the manure
on the compost heap or in your
compost bin.

Types of manure

Poultry: this is the hottest and
the smelliest. It is so strong

it needs to be used almost as
sparingly as you might use

an artificial fertiliser, and

you might prefer to use it

to enrich the compost heap
rather than applying it directly
to the garden. Pelleted and
dehydrated poultry manure
sold in bags can be put straight
on the beds for a quick boost,
but you should still be wary

of allowing it come in contact
with the plants themselves, as it
can still burn.

Pigeon: Similar to poultry, but
hard to find. The same goes for
still more exotic fowl such as
pheasants and peacocks. Most
bird manure is rather alkaline
when it is fresh, although it
becomes less so as it mellows.

Horse: This ranks first among
the dung of walking animals,
which is all pretty much the
same, and none is nearly as rich
and sharp as that of birds. It

is often raked out from stables
rather than collected from
paddocks and is a mixture of
half-rotted straw or sawdust
bedding wet with urine. Its the
urine that burns, so it should be
heaped and cooled down before
you use it. Stabled manure
generally contains less weed
seeds.

Mushroom Compost:
Although sold as ‘spent’
mushroom compost, it is
sometimes still quite hot. If it
comes out of the bag warm and
smelling strongly of ammonia,
it is best heaped up under cover
for a couple of weeks. It can be
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Diluted manure or compost tea gives
your plants a “vitamin boost”
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quite alkaline, so you may need
to test the pH before adding to
tomato beds. If your bed shows
a pH of 7.5-8 or higher, you
could try adding agricultural
sulphur to lower it.

Cow and Sheep manure are the
next best, with goat manure
close behind. Again they are
best heaped for a month.

Using manure

Once it is nicely mellowed,
manure can be dug into the
soil or spread as a mulch. Like
compost, manure acts slowly in
releasing its nutrients, especially
in winter when the nutrient-
releasing bacteria in the soil are
sluggish with the cold. Adding
in winter means you can dig in
your manure at any convenient
time, knowing that its goodness
will be held in readiness until
the weather warms up and your
new tomato plants start looking
for it. You can’t do that with
chemical fertilisers.

Manure tea

If you feel that your tomato
plants would benefit from a
quick boost, then manure tea

is a great way to encourage
them. Simply put a couple

of shovelfuls of manure into

a Hessian bag and then steep

it like an outsize teabag in a
garbage bin full of water for a
day or two until the water is the
colour of weak tea. Don't use it
on dry soil, however as it may
be too concentrated.

Keep the lid on the garbage
bin, the brew smells and will
attract flies. It will keep for a
week or so, or you can pour any
leftovers on the compost heap,
along with the contents of the
used ‘teabag.

Blood and bone

Blood and bone isn’t strictly
manure, it is a by-product of

the meat industry. It is useful
for a quick boost, being rich in
nitrogen and phosphorus. It
is nearly as concentrated as a
chemical so it should be used
by the cupful rather than the
bucketful. Water it in at once
in case it burns the plants, and
most of the smell will go away.

The blood in blood and bone
provides the nitrogen; bone
meal on its own gives the
phosphorus. It is the richest
organic source of the element
and releases its nitrogen and
phosphorus very slowly so there
is no danger of phosphates
contaminating ground water

or polluting creeks and rivers.
Apply it only occasionally: a
generous dressing should last at
least a couple of years.

Controlling pests and
diseases

Plant health starts with the soil.
If the soil is healthy, with lots of
humus and the micro-organisms
that live in it, the plants that
grow in it will be healthy and
able to shake off pests with lictle
assistance. Just how the micro-
organisms help isn't perfectly
understood: it is thought that
they make antibiotic substances
and vitamins that help in
disease resistance. Healthy

soils contain lots of beneficial
microorganisms that kill
pathogenic microbes.

Tomatoes are subject to a
number of viruses, for which
there is no known cure. It is
thought that viruses are spread
by aphids, so control of these
vigorous breeders is important.
A strong squirt from the hose
will knock them senseless and
they rarely crawl back again or
you can squash them.

If you miss them and a plague
builds up, pyrethrum, tobacco
water or soft soap will help.

How to Grow Juicy Tasty Tomatoes



Neem Oil is registered for use as an
organic pesticide in many countries

Commercial or home made beer traps
are ideal for trapping slugs and snails
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Pyrethrum is a botanical
insecticide which is derived
from the flowers of an African
species of chrysanthemum. It
is the usual active ingredient
in fly sprays. Be careful when
spraying it near a pond as it is
poisonous to fish.

A strong froth of soapy water
kills insects, but be sure to use
soft soap based on potassium
rather than ordinary soap

based on sodium, a substance
you don’t want to add to your
soil. Add 2 tablespoons of soap
flakes to one litre (2 pints) of
warm water and stir thoroughly
until completely dissolved and
spray on.

Adding a little soft soap to
other insecticides helps them
stick to the plant and the bugs.

Caterpillars love tomatoes
and can be tricky to control.
The fastest way is to squash
them as soon as you see them.
Derris is also effective. Derris
is an extract of the roots of a
tropical vine. It is a stomach
poison — the caterpillar eats a
bit of poisoned leaf and dies.
It is usually dusted on as a
dry powder rather than mixed
with water and sprayed. It is
however very poisonous to fish.

Snails also love tomatoes and
need to be controlled. Sprinkle
snails or slugs with salt. Protect
tender young tomato seedlings
by surrounding them with

a snail-proof barrier of ash,
sharp poultry grit or chopped
up hair. You can also trap
them by tipping some beer

into juice bottles (laid on their
side with an opening cut out)
or into left over orange or
grapefruit half skins. You have
to keep topping up the beer,
and drowned snails are not the
prettiest sight, so toss them into
the compost heap.
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Other remedies — neem or
margosa oil has long been used
as an insecticide in India and
proponents argue that it is very
effective against just about every
insect.

Recipes

* A cup of molasses mixed
into one litre of water and
sprayed over new foliage may
help to deter grasshoppers,
caterpillars and possums and
nematodes.

* 4 tblspoons of dishwashing
liquid mixed into 1 cup of
vegetable oil. Dilute one
part of this mixture into 20
parts water and spray for
scale and mealybugs.

* Mix 4 onions, 1 bulb garlic
and 4 hot chillies and cover
with warm soapy water and
stand overnight. Strain off
that liquid and add to 5 litres
(10 pints) of water for an all-
round insecticide.

* Mix 1 tspn bicarb soda, 1
litre (1/2 pint) skim milk and
pinch of Condy’s Crystals
and shake thoroughly and

spray as a fungicide.

* Mix 1 cup of salt with 1 litre
(2 pints) of vinegar and brush
directly on weeds for a non-
selective herbicide.

* Dissolve 1 tspn of a yeast
based sandwich spread in
water and spray over plants
to encourage good predators
(like Lacewings) which
consume aphids and many
other pests.

Plant selection

Organic growers generally
prefer non-hybrid tomatoes.

When buying seedlings choose
young, strong seedlings which
are not too tall and spindly.
They should not have flowers
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Planting marigolds next to tomatoes
helps deter nematodes

Basil, chives, parsley and onions
planted near tomatoes
help pest control
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or fruit on them, and ensure
that the leaves are a dark
green colour with no purple
discolouration.

Crop rotation

It is important to rotate the
type of vegetables that you grow
on your patch to minimise the
risk of diseases and nematodes.

As a rule of thumb, plant

an above-ground crop then
alternate with a below-ground
crop.

Tomatoes, capsicums, chillies,
eggplant and potatoes all belong
to the same family which is the
nightshade (solanaceous) family,
and ideally should not be grown
within three years of each other.
However, if you are careful with
crop hygiene and keep your
plant site healthy with compost
and manure, you may be able
to get away with a smaller
rotation period.

Cultivation
Dipping your seedling plug into

a solution of seaweed will boost
root growth. Before planting,
pinch off the bottom leaves and
bury as much as possible of the
lower stem. This will encourage
more roots to grow up the stem
which should give you larger,
healthier plants. Once planted
and firmed into the ground,
give your seedlings a good
watering and surround with
mulch.

Some organic gardeners
recommend cutting a few leafy
branches and putting those over
the seedlings like tee pees to
prevent scorch. Over a couple
of days, the leaves slowly fall
off so that the seedlings get
gradually increasing exposure to
the sun, thus minimising any
transplant shock.

Companion planting
Companion planting is planting
two or more species that coexist
to mutual benefit and do so
with overlapping root zones.

Anything planted as a
companion to tomato should
be a moderate feeder and have
a relatively small leaf area. You
would not plant pumpkin
beside tomato because it is a
heavy feeder and has a massive
leaf surface area. The same
logic applies to corn since it is
a heavy feeder and requires full
sunlight.

The idea that some plants exert
a beneficial effect on others
growing nearby and other
plants exert a malign influence
is an ancient one that is now
receiving renewed attention.
French marigolds (Tagetes
patula) secrete an enzyme or

a hormone into the soil that
deters nematodes from infesting
their roots and it seems that
planting them next to tomatoes
will help protect them.

Other good companions for
tomatoes are basil, chives,
parsley and onions which
are good for pest control.
Companion plants can be
planted in rows between the
tomatoes.

Foliar feeding

Tomatoes love seaweed sprays
and ideally these are sprayed
about 10 — 14 days after
planting. They can be applied
once a month thereafter if

desired.

Tomatoes also enjoy comfrey
tea sprayed onto them as
well as other feeds such as
fish emulsion or liquid worm
casting extracts.

Liquid manures can also be
used, but take care not to make
them too strong. Mix up 25%
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Organically grown tomatoes are
free of chemicals
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well broken down manure with
75% water.

Your tomatoes should be fed
about once every 14 days,

and once they’re fruiting they
should be fed once a week,
preferably late in the day so that
they can absorb the nutrients at
night.

If your plants are a bit pale
in colour, give them a feed of
liquid fertiliser.

Hygiene

Hygiene in the garden is very
important for organic growers.
Without care, pests and diseases
will build up to levels that
cannot be controlled.

Diseased plants and rotting
fruits will attract pests and
diseases. Ensure that all fallen
leaves and fruits are carefully
collected and either sealed into
a plastic bag and disposed of

in the rubbish bin, or buried.
DO NOT place them on top of
the compost heap because the
spores and young pests on them
will move back onto your fine
tomato crop.

When your tomato crop is
finished, dig up as many of the
roots as possible and dispose of
them in the above manner.

Fruit fly

Some organic gardeners use a
thin rag, like a handkerchief, to
cover their fruit to prevent fruit
fly causing a problem. Picking
the fruits when they are just
beginning to colour also lowers
the risk of fruit fly attack.
There are baits available to
attract the fruit fly away from
the tomatoes, however few of
these are organic.

Tasty tomatoes

The flavour of tomatoes is
determined by sweet or sourness

as well as aroma. Constituents
of the fruit such as the sugars,
sucrose and glucose are the
main determinants of sweetness,
whilst organic acids such as
citrate determine the sourness.
Over 400 volatile compounds
have been found in tomatoes
and these help to impart their
favour.

Defining the flavour of a
tomato is a complex thing.
Flavour is different for everyone
and is related to our own
psychological perceptions. A
particular flavour may be
related to a bygone memory,

a good or bad experience

and how it is savoured by the
tongue. The tongue tastes
sweet, sour, salt and bitter. In
conjunction with this and
aroma detected by the nose, the
brain collates the information
and gives a perception of
flavour.

Because you have grown your
own tomatoes and given
them plenty of good, organic
nutrients and lots of care

and all the things that you
believe make tasty tomatoes,
they should have a wonderful
flavour.

Does the moon
influence tomato
growth?

Planting by the moon is a
method that has been practised
in rural communities for

over two thousand years. It is
believed that planting by the
phases of the Moon provides
a superior garden. Seeds
germinate faster. Plants are
hardier and more disease-
resistant. They blossom sooner
and bear more fruit.

Just as importantly, they better
resist the stress of harsh weather,
drought and insect infestation.
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Transplanting tomatoes is best done
during the second quarter
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We have not tried this yet, but
we include this information
because it is widely practised in
rural communities and many
people swear by it.

What are the moon’s
phases?

The moon waxes (increases) and
wanes (decreases) over a period
of about twenty-eight days.

This cycle from New Moon

to New Moon is called the
lunation cycle and is divided
into four parts commonly called
quarters or phases.

The best way to use moon
gardening techniques is to buy
a special calendar. Fortunately,
so many modern gardeners use
moon planting, that calendars
are generally available in good
gardening shops in most areas.
You can also buy then on-line.
Other sources for Moon phase
information are the weather
page of your local newspaper,
almanacs and gardening
magazines.

FIRST QUARTER: The first
quarter/phase begins at New
Moon. Many calendars will
show it as a blackened moon
(dead moon) indicating that
there is no moonlight to be
seen on the first night since the
moon lies between the earth
and the sun. The New Moon
is waxing and is a time for new
beginnings that favour personal
growth and in the garden it is
time for germination. The Earth
begins to breathe in.

SECOND QUARTER: The
second quarter/phase starts
about seven-plus days after the
New Moon and ends with the
Full Moon. The sun and moon
are ninety degrees apart. 'The
waxing powers of the moon are
especially strong at this time

- more births come into this
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world during this phase. This
is the best quarter for planting
tomatoes.

THIRD QUARTER: The
third quarter/phase begins at
Full Moon - the moon has
covered half of its journey
around the Earth. This is when
the sun and moon are opposite
and sunlight shines fully on
the moon. Calendars often
indicate this day as white full
moon. The Full Moon stands
for illumination, completion
and unrest. Fertilize (organic)
during the 3rd or 4th quarter
when the moon is in a water
sign.

FOURTH QUARTER: The
fourth quarter/phase begins
halfway (about twenty-one
days into the lunation cycle)
between the Full Moon and
next New Moon. The sun
and moon are again at ninety
degrees apart and the waning
powers of the moon are
especially weak. This phase

is a time of reorganization,
reflection and riddling oneself
of unnecessary things in order
to make room for the coming
New Moon. Cultivate the
soil, weed the garden, employ
pest management and remove
unwanted plants.

Anyone who sees the tides
change due to the pull of

the Moon’s gravity on earth
will not doubt the influence

of the Moon on daily life.
Similarly you can observe the
same rhythms in the rising

and falling of sap in plants, in
changes in weather and rainfall.
If you are interested in learning
more about gardening by the
moon we suggest that you
consult one of the many web
sites or books available on this
subject.
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14. Hydroponics

Hydroponics is the
practice of growing
plants in a medium,
other than soil, using
a nutrient solution of
materials essential
to plants dissolved in
water.
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No food plant responds more
satisfactorily to hydroponic
culture (inside, under high-
powered lights, fed specially
concocted nutrient solutions)
than tomatoes.

Hydroponic gardening is an
easy, environmentally-friendly
way to grow a wide variety of
healthy plants in a relatively
small space. The benefits of

growing hydroponically include:

* Hydroponic plants grow
more rapidly than plants in
soil because they have direct
access to essential plant
nutrients and water and don’t
have to compete for nutrients
as plants in soil do.

* Hydroponic indoor
gardening is possible year-
round.

* Hydroponics are efficient
as the plants do not have
to go searching for food ...
it is supplied virtually as a
“smorgasbord” (the plants
take up what they need).

* Hydroponic plants are grown
in a relatively disease-free,
pest-free medium.

* Hydroponic plants can
be grown in small spaces
- in closets, on apartment
balconies, on kitchen
counters and in classrooms.

* Hydroponic plant roots are
fixed to the growing media,
or grow trays, giving them
unlimited access to nutrients.
This results in plants that
yield superior vegetables and
flowers with smaller roots,
compared to plants grown in
soil.

* Hydroponics make gardening
possible in low soiled
areas, rocky terrains and
small spaces like apartment
balconies.

* Hydroponics makes
gardening possible indoors
with artificial lighting.

* Hydroponics demands less
labour - no digging, soil
maintenance or weeding is
required.

You can purchase hydroponic
equipment from hydroponic
shops, or you can set up

your own. Some of the more
popular tomato varieties grown
hydroponically include Apollo,
Belmondo, Caruso, Dombito,
Larma, Perfecto, Trend and
Trust

However setting up and getting
the watering and nutrient
system working correctly is
quite an involved subject and
outside the scope of this book.
We suggest you visit your local
hydroponic centre if you would
like to learn more.

We can also recommend the
Ebook Home Hydroponics
available from this link.

http://tomatol.homehydro.hop.
clickbank.net
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15. Greenhouses

In colder climates,
growing your tomatoes
in a greenhouse is a
great way to guard
against weather
damage and get a
super early start to the
growing season.
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A greenhouse is a nurturing
environment for plants that is
set apart from the rest of the
world. It is a space wherein
heat, light and moisture can be
controlled to a greater degree
than is possible in any outdoor
setting.

A greenhouse is an ideal place
to start off your tender young
seedlings, and if your region

is subject to cold temperature
fluctuations or hailstorms, you
may even want to keep them
safe in this environment right
up till harvest.

Greenhouses come in a variety
of shapes and sizes, and of
course there’s an endless array of
fixtures, fittings and gadgets you
can purchase to organise and
even automate your greenhouse.

Location

If you'll be using your
greenhouse primarily for
starting seeds and transplants
or plant propagation during
the summer; place it in partial
shade to minimize heat
buildup. You can use a shade
cloth to control the amount of
sunlight reaching the interior
if a partially shaded site is not
available.

If the greenhouse will be used
for growing plants to maturity,
it will need maximum exposure
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to the sun. It should receive a
minimum of six hours of direct
sunlight every day. It is best to
position the greenhouse with
the ends facing east and west.

You'll also need to consider
drainage. If possible, choose

a spot on high well-drained
ground. Alternativley install

a drainage system before the
greenhouse is erected. Snow is
usually not a problem as long as
you provide adequate insulation
and heating.

Strong winds can be a real
problem. In cold weather, winds
blowing over a greenhouse

can drain it of its interior heat
and increase your energy costs.
Windbreaks are your most
effective weapon.

Construction

Covering

Traditionally greenhouses were
constructed from glass, however
these days many home and
professional growers prefer
synthetic substances such as
polycarbonate or polyethelene.

The main advantages of
polycarbonate is that it has

an insulating effect, so the
temperature in the greenhouse
will be more even and create

a better growing habitat; it’s
shatter proof, so will withstand
damage caused by hail or flying
debris and it has around a 15
year life span.

Greenhouse kits usually come
in single, double or triple walled
polycarbonate. Although more
expensive, the double and triple
wall versions have superior
strength, heat retention, and
light diffusing properties.

Polyethylene’s low cost, ease
of replacement, high light
transmission, and good heat
retention have made it a
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A mini greenhouse is
ideal for nurturing seedlings

Photo: Courtesy www.greenhousesonline.com.au

Kit greenhouses with aluminium
frames and polycarbonate coverings
are very popular these days

A solid anchored frame is important
for strength and a well drained floor
will reduce disease incidence.

Photos: Courtesy www.littlegreenhouse.com
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favourite of nurserymen and
commercial growers.

Framing

Most greenhouse frames are
made from wood, aluminum,

galvanized steel or PVC.

Aluminum is the longest lasting
of all of the framing materials as
it will never rust, rot, or break
down from UV rays.

Flooring

Drainage and disease control

is paramount when designing
your greenhouse - even if you've
purchased a kit. The key things
to remember about creating a
greenhouse foundation are:

1. It must be anchored to the
ground to avoid being blown
over by the wind.

2. There must be a way for
water to drain, otherwise if
water doesn’t drain, it will
collect on the floor and become
stagnant promoting algae,
disease, and insect growth.

3. Using a weed mat or a layer
of black plastic below gravel
will help prevent weeds. (Weeds
can harbor harmful insects and
diseases and should be kept out
of the greenhouse).

If you'll be growing direct into
the soil, then you will need to
prepare the soil first, and add
pavers or a gravel pathway for
traffic areas.

Ventilation

Venting is critical both to draw
out hot air and to provide air
circulation to reduce problems
with pests and diseases. Vents
can be manual, electric, or solar
(these are triggered to open and
close by the heat of the sun.)
Ideally, vents should be placed
both high and low to allow for
proper airflow. Exhaust fans
placed high in the greenhouse

help push hotter (upper) air
out, while allowing cooler
(lower) air to enter.

Basically if it’s too hot for you
in the greenhouse, it’s too

hot for your poor plants, so
open the door and the vents!
Cooling in the summer can be
achieved with a combination
of shadecloth, ventilation and
a misting system, fogger, or
evaporative cooler. A min/max
thermometer records daily high
and low temperatures in the
greenhouse which will tell you
if your heating and/or cooling
equipment is sized correctly and
working properly. Remember
that if you create shade to cut
down on heat, your plants will
also receive less light, and may
grow more slowly.

Heating

70-80% of the heat trapped
during the day is lost at night,
so if you live in a cooler
climate, you can maintain
night temperatures by installing
a heater or by adding heat
retaining features such as barrels
of water or mesh cages with
rocks. These store heat during
the day and release at night.
You could also use insulating
greenhouse curtains that roll
down the inside of the glazing
at night.

Preventing disease

In the warm close confines

of the greenhouse even the
smallest outbreak of disease
or pest infestation can rapidly
spread to all your plants. Keep
your greenhouse scrupulously
clean by removing debris and
ensuring there’s no weeds or
dank puddles. Spring clean
before adding new plants by
scrubbing all surfaces with
bleach and soaking all pots in
chlorine before reusing.
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Your special bonuses!

By purchasing this book you
also receive our bonus CD.
This contains:

¢ The Common Problems

Ready Reckoner which
features photos of common
diseases, pests and

deformities, making it easy
* Our huge Varieties for you to identify any

Database. We believe this problems which may occur.
is a world first - the only
comprehensive database of * 'The Growth Stage
varieties, which includes Cultivation Guide which
details of where to purchase shows you what to do at each
the seeds. It covers over growth stage
1300 varieties so slip it into
your computer and have
fun trawling through all the

wonderful varieties you can

now buy online. You can also * Your Tomato Diary to help
access the online version of you record your activities and

* A Conversion Guide which
helps you to convert just

about anything to anything!

the database at results.
bestjuicytomatoes.com/varieties
Username: tomato and (These bonuses are found under the

password: tomato “Bonuses” folder on the CD.)
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