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3. Managing Total Nutrient Level 
 

3.1 What is the Substrate-EC? 
Electrical conductivity (also known as 
conductivity, soluble salts, or EC) is a term used to 
measure the total concentration of “salts” dissolved 
in a solution. When salts are dissolved in water, 
they generally break apart into their individual 
constituents, called ions. For example, sodium 
chloride or table salt (NaCl), when dissolved in 
water, breaks apart into sodium ions (Na+) and 
chloride ions (Cl-). Similarly, potassium nitrate 
(KNO3) is a nutrient salt that dissolves into K+ and 
NO3

-. 

Because Na+, Cl-, K+, and NO3
- have an electrical 

charge, their presence in solution increases the 
ability of water to pass an electrical current 
between the electrodes on an EC meter. Pure water 
will not conduct electricity (EC = 0), but the 
greater the concentration of ions dissolved in the 
solution, the higher the EC. Increasing temperature 
also increases EC, and meters that have automatic 
temperature compensation are therefore more 
accurate. 

In greenhouse and nursery production, you can 
quantify the nutrient status of the root substrate 
with a simple soil test that measures the substrate 
EC. As long as you have irrigation water that has 
nutrient levels within an acceptable range and are 
using a balanced fertilizer that does not contain a 
lot of useless salts (like sodium or chloride), then 
there is a good relationship between the nutritional 
status of the root substrate, and substrate-EC. The 
target substrate-EC depends on the soil test 
method, as discussed in Chapter [5] 

The EC of irrigation water (without water-soluble 
fertilizer) is typically 0.2 to 1.0 mS/cm. Low levels 
indicate more water purity. High irrigation water 
EC level is likely to be made up of ions such as 
Ca2+, Mg2+, Na+, Cl-, or HCO3

-. The implications 
for nutrient management vary depending on which 
ions are present in irrigation water. For example, if 
the irrigation water is high in Ca and Mg, these 
two plant nutrients maynot need to be added from 
other fertilizer sources. 

EC of nutrient solutions containing water-soluble 
fertilizer is typically 1 to 3 mS/cm (irrigation water 
+ fertilizer). Section [3.5] explains how the 
relationship of EC to parts per million of nitrogen 
varies between each fertilizer formulation. 

It is important to remember that EC is a measure of 
the total salt concentration in a solution. It does not 
give an indication of the concentration of any of 
the plant nutrients. The only way to determine 
exactly what ions make up the EC is to use a more 
extensive commercial laboratory analysis that will 
not only measure the EC, but also the 
concentration of each of the nutrients (ions). 

Meters for measuring specific nutrients (“ion-
selective” probes or sensors) are available for 
onsite use (especially measuring nitrate-N or K). 
However, laboratory samples are likely to be more 
reliable and affordable unless many samples are 
being read on a regular basis, a high quality and 
expensive meter is used, and there is a strict 
calibration protocol. 

Generally, we recommend that you use both on-
site substrate-EC testing as well as laboratory 
analysis. On-site testing gives you the ability to do 
a large number of EC and pH sample analyses 
inexpensively, but you still need the laboratory 
analysis to determine if levels of individual 
nutrients are within the acceptable range. 

 
Figure 3.1 An EC meter measures the 
combined concentration of all dissolved ions 
in a solution. This could include fertilizer 
nutrients such as NPKor other ions such as 
Na and Cl.
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In summary: The electrical conductivity (EC) is 
a tool to measure the concentration of dissolved 
ions, and is a rapid onsite test for nutrient level. 

3.2 Units for salt concentration 
The most common unit of measure for EC is in 
milliSiemens per centimeter (mS/cm). However, 
other units are also used. Many EC meters will 
automatically switch to units of microSiemens per 
centimeter (µS/cm) for solutions with low ion 
strength. The relationship between units is 1 
mS/cm=1000 µS/cm. Sometimes, older meters will 
use a different unit of measurement, mmho/cm or 
µmho/cm. The relationship between mS/cm and 
mmho/cm is 1 mS/cm=1mmho/cm. 

In contrast to EC units, “ppm” (parts per million) 
refers to one of two types of measurements. 
Greenhouse and Nursery growers will use ppm to 
express the concentration of specific nutrients, for 
example, nitrogen or potassium. 1 ppm is equal to 
1 mg/liter. So, a fertilizer with a concentration of 
200 ppm N will contain 200 mg of nitrogen per 
liter of solution. 

With blended water soluble fertilizer solutions, 
there is a specific relationship between the EC of 
the solution in pure water and the nitrogen 
concentration of the fertilizer in ppm N. For 
example, an EC of a 20-10-20 solution at 100 ppm 
N is 0.65 mS/cm. A 200 ppm N solution would 
have an EC of 1.30 mS/cm. Each blended fertilizer 
or fertilizer salt will have its own unique 
relationship between EC and ppm N.  

For many fertilizer, the relationship between EC 
and ppm N is listed on the fertilizer bag. 
Remember that this relationship is given in pure 
water (with an EC of 0 mS/cm. To determine what 
the EC of the fertilizer solution would be in your 
greenhouse or nursery, you need to add the EC of 
your water to the EC of the fertilizer. For example, 
if your irrigation water has an EC of 0.3 mS/cm, 
using the 20-10-20 example above, a 100 ppm N 
solution of 20-10-20 would have an EC of 0.95 
mS/cm (0.65 mS/cm from the fertilizer and 0.3 
mS/cm for the water).  

A second way that the term “ppm” is used is with 
total dissolved solids (TDS) measurements where 
the unit of measure is ppm TDS. The 
measurement of EC and TDS are closely related. 

A TDS meter will measure the EC of the 
fertilizer solution and then convert the 
measurement into ppm by multiplying the EC by 
a constant. The problem with the TDS 
measurement is that there is no agreement on the 
constant used, which can range from 420 to 
1000. So, the TDS measurement of a 1 mS/cm 
solution can range from 420 ppm TDS to 1000 
ppm TDS, depending on the meter. Because of this 
meter to meter variability, TDS measurements are 
much less precise than EC measurements. 

 

In summary: Units for electrical conductivity 
(EC) are in mS/cm (milliSiemens per 
centimeter), and concentration of individual 
units is often expressed in ppm (parts per 
million, equal to milligrams per liter). 

 

3.3 How much fertilizer to apply: 
Managing nutrient level over time 

A bank account has parallels to understanding EC 
and nutrient levels in a container. We will use this 
analogy to explain how to avoid under- or over-
applying fertilizer to container-grown plants. 

Figure 3.3 shows a container, where the 
concentration of dissolved nutrients in the root 
substrate is represented by an account balance. 
This piggy bank contains a running balance that 
we can measure with an EC meter before planting 
or at any time through the season. 

 

Figure 3.2 Onsite testing pH and EC in 
substrate samples is a cost-effective 
approach to nutrient monitoring. 
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Pre-Plant Fertilizer: The Starting Balance 

The initial balance of our “account” of nutrients is 
mainly provided by the pre-plant nutrient charge. 
Common pre-plant fertilizers include lime 
(providing calcium and magnesium), and other 
slowly-soluble fertilizers such as superphosphate, 
gypsum, or urea-formaldehyde (Table 3.1). Part of 
the initial nutrient source is immediately available 
for withdrawal (i.e. becomes soluble quickly), 
whereas other “long-term deposits” are bound to 
the soil particles or are in a slow-release form 
(such as resin-coated fertilizers) or materials with 
limited solubility (such as 0-46-0 or gypsum). 

Only when the long-term deposits are soluble do 
they increase the EC of the root substrate and can 
be taken up by plant roots. One challenge with 
using materials that have limited solubility in 
container media (like compost or urea-
formaldehyde) is the difficulty in predicting their 
rate of decomposition and deposition of nutrients 
into the soil solution. Avoid extended storage of 
root substrate that contains slow-release or 
controlled-release fertilizers, especially under 
moist, wet, and warm conditions. Otherwise, salts 
can release before planting resulting in a high EC 
at planting. 

 

Alternatively, a water-soluble fertilizer can be 
sprayed on the substrate as a liquid, or added as a 
granular fertilizer to provide an immediately 
available fertilizer charge. 

Whatever method is used to add pre-plant 
fertilizers, ensure that the fertilizer is evenly mixed 
through the substrate without so much mixing that 
fibers in the substrate and other components are 
broken down (Figure 3.4). 

A batch mixer (Figure 3.5) can be the most reliable 
method of controlling fertilizer for small to 
medium-sized growers because an exact quantity 
of each component can be added. 

 
Figure 3.3 Nutrient level in a container is a 
balance of factors that can be pictured as a 
bank account 

Table 3.1 Typical pre-plant fertilizer rates 
in soilless media  

 lb/yard3 

(multiply 
by 0.6 to 

give 
kg/m3) 

Provides 
the 
following 
benefits 

Dolomitic limestone 0 to 10 Increase pH, 
Ca, Mg 

Calcium sulfate 
(gypsum) 

0.5 to 2 Ca, S 
without 
raising pH 

Single superphosphate 
(0-20-0) 

0.5 to 4 P, S 

Treble superphosphate 
(0-46-0) 

0.5 to 2 P 

Calcium nitrate or 
potassium nitrate 

1 Ca or K, N 

(Adapted from Paul Nelson, NC State 
University, Ch. 7 In: D.W. Reed (Ed.), 1996. 
Water, Media and Nutrition, Ball Publishing. 
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Large-scale substrate companies have inline 
systems for adding components on a conveyor, but 
hoppers must be well calibrated. 

 

Adding a pre-plant fertilizer provides nutrients for 
the newly planted crop. Pre-plant fertilizers also 
help stabilize initial substrate-pH, by interacting 
with cation exchange sites in the peat and other 
components. 

However, avoid over-applying fertilizer at the start 
of the crop. Many nutrient forms are easily leached 
out with initial watering in after transplant. Roots 
on young plants are sensitive to salt burn, and root 
growth in newly planted crops is encouraged over 
shoot growth when the nutrient charge is low 
(Figure 3.6). 

Most substrate components, such as peat, bark, or 
perlite supply a small amount of nutrients. In 
contrast, compost can release and supply a 
significant amount of nutrients as it decomposes. 

Because of differences between batches of root 
substrate, even from commercially-blended 
products, it is important to not only know what 
your starting balance is (as measured by EC), but 
also the composition of the EC (as measured with 
a complete soil test at a laboratory). For example, a 
high initial EC may mean you do not need as much 
fertilizer early in the crop, if the EC is mainly from 
NPK. Alternatively if the lab test shows a high 
level of Na and Cl, you may need to leach with 
clear water and then rebalance the nutrient level 
with water-soluble fertilizer. 
 
 
Post-Plant Fertilizer: Balance Deposits and 
Withdrawals 
 
After planting, the goal is to balance deposits and 
withdrawals, in order to supply nutrients to the 
plant within an acceptable range so substrate-EC is 
not too high or too low. This balance is measured 
during the season by regular on-site EC testing. In 
other words, match fertilizer inputs with plant 

Figure 3.4 Take care when handling 
substrate to avoid breaking down the 
structure of particles. At the same time, 
ensure even mixing of fertilizer and 
components. 

 
Figure 3.5 A batch mixer can produce very 
consistent substrate with exact control of the 
amount of each component. 

 
Figure 3.6 The poinsettia on the left were 
initially fertilized with 100 ppm N, and 
slowly built up to 400 ppm N as the crop 
grew. The plant on the right received a high 
fertilizer rate (400 ppm) from planting 
onwards. Research by Michigan State 
University.
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needs over time by checking trends and levels of 
substrate-EC. 

We can increase the account balance by making 
deposits (Figure 3.3) through salts in the irrigation 
water, with water-soluble fertilizer, by surface-
applying nutrients, or through ongoing release 
from the pre-plant fertilizer. Certain nutrients 
(carbon, nitrogen, oxygen, and hydrogen) can be 
fixed from the air and water, but they do not 
contribute to soil EC unless they are charged ions 
in the soil solution. 

Suggested starting points for constant water-
soluble fertilizer levels (ppm N) in order to 
maintain substrate-EC in an acceptable range are: 
 50-75 ppm N plugs or liners in propagation 
 100-150 ppm N bedding plant flats and pots, 

liners, and slow-growing crops 
 200-250 ppm N for vigorous plants in larger 

containers 
 
During the crop cycle, depending on your 
substrate, climate, and watering (leaching) 
practices you may need to adjust fertilizer 
concentration based on biweekly substrate-EC 
tests and plant vigor. Fertilizing is not just a 
“calendar” activity that is always the same each 
season - use soil tests for consistent quality. 
 
If substrate-EC is climbing over time, more ions 
are being deposited than withdrawn. A high EC 
indicates either excess fertilizer application, a 
buildup of other ions such as sodium or chloride, 
or a lack of growth from the plant (not taking up 
nutrients). 
 
A low substrate-EC indicates low nutrient level. 
However, with actively growing plants in small-
celled trays, a plant can take up nutrients within a 
matter of hours. A low substrate-EC therefore does 
not necessarily indicate a problem, particularly 
because nutrient levels may be limited on purpose 
in order to encourage root growth and control 
shoot growth. 
 
If you do not fertilize with every watering, 
increase the concentration from your injector so 
that you will provide the rates above when 
averaged across all irrigations for the week. For 
example, if you fertigate once a week with 300 
ppm nitrogen, and you apply clear water or a 
pesticide drench twice more during the week, the 

fertilizer concentration will average 100 ppm (300 
ppm divided by three irrigations). 

With controlled-release fertilizers, use label rates, 
and supplement with additional fertilizer or leach 
as needed, based on regular soil tests. 

Withdrawals, with an emphasis on leaching 

The account balance is decreased by several types 
of withdrawal. Nutrients are taken up by roots for 
plant growth. The faster the crop is growing, the 
more nutrients are withdrawn by the crop. 
Consequently, more fertilizer may need to be 
deposited. Plants often require greater amounts of 
nutrients as growth rate increases during the 
middle of the crop cycle, and less nutrients both 
when plants are very small or are mature and 
flowering. Some growers may increase the 
fertilizer concentration during the rapid growth 
phase, but will keep the fertilizer concentration 
lower during the early and later stages of the crop. 

Cultivars have different responses to increased 
fertilizer levels. For example, crops such as New 
Guinea Impatiens, heliotrope, and pentas are 
examples where high fertilizer rates lead to 
damaged leaves and stunted growth (Figure 3.7). 

In contrast, some vigorous crops such as petunia 
and chrysanthemum have a high upper limit for 
applied fertilizer concentration (Figure 3.8) where 
additional fertilizer does not cause any additional 
increase in the size of the plant. 
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Another type of withdrawal occurs through the 
formation of a concentrated salt layer at the surface 
of the root substrate. This salt layer forms as a 
result of capillary action and evaporation as part of 
the normal wetting and drying process. The 
nutrients in this layer are not available for plant 
uptake because few roots grow in the surface zone. 

Because salts are not washed out from the top with 
subirrigation, the salt layer is most significant with 
ebb-and-flood benches and floors, or capillary 
mats. We have measure 10 x the nutrient level in 
the top layer of the container compared with the 
bottom layer by the end of a 16 week subirrigated 
crop (Figure 3.9). This salt stratification 
emphasizes that when taking a substrate sample for 
testing, avoid the top 1/3 of the substrate profile. 
Otherwise, EC will be higher and pH lower than 
the root zone (the area where roots are actively 
growing in the container). 

Leaching is a very important type of withdrawal 
because nutrients leaving the container can enter 
the environment and because it is the one type of 
withdrawal that is completely controlled by the 
grower. Many growers routinely leach, but this is 
not needed if irrigation water contains few 
impurities such as sodium and chloride. 

Table 3.2. Pros and cons of leaching as a 
nutrient and irrigation management strategy. 

Pros Cons 

Evens out non-uniform 
watering from sprinklers 
and drippers 

Increases fertilizer and 
water cost 

All plants get enough 
water 

Some plants get too much 
water 

Easy to avoid substrate 
EC increasing over time 
because salts are washed 
through 

Higher fertilizer 
concentrations are needed 
to compensate for nutrients 
lost to leaching. Increases 
runoff to environment 

Low management 
thought/skill required 

Increases greenhouse 
humidity, root diseases 

 

Leaching is not all bad (Table 3.2). However, 
leaching should only be needed because of: 
 Rain on uncovered crops (consider providing a 

cover structure if not cost-prohibitive) 
 Uneven drip emitters or sprinklers (consider 

pressure-compensated emitters, or a more 
efficient sprinkler design) 

 Poor wettability or water holding of substrate 
(consider adding a wetting agent or changing 
substrate components) 

 

 
Figure 3.7 Crops such as New Guinea 
Impatiens (top) and heliotrope (bottom) are 
good indicator crops for high EC issues. 

 
Figure 3.8 Vigorous crops such as these 
petunia grown for 4 weeks with constant 
different water-soluble fertilizer 
concentrations can tolerate a fairly high 
fertilizer level. 
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 Leaching of excess salts (Na, Cl, sometimes 
Ca) if water quality is poor (consider blending 
with a higher quality water source ) 
 

However, leaching because fertilizer or water is 
over-applied is wasteful. 

Leaching is usually described in terms of the 
leaching fraction (the percent of applied fertilizer 
solution or irrigation water that is leached from the 
container, Figure 3.10). The leaching fraction is an 

aspect of irrigation efficiency. In the example in 
Figure 3.10, 80% of applied water and fertilizer are 
used by the container and 20% is waste. 

Leaching is easy to measure (Figure 3.11) on all 
but the largest containers. 

Waste from leaching increases production cost. 
Fertilizer and water costs vary widely between 
growers, although they still represent less than 1% 
of overall production for most growers. A small 
survey of U.S. greenhouse growers found a range 

Figure 3.9 Substrate-EC and pH at different 
levels in the container measured with the 
saturated medium extract method after 
growing a poinsettia crop for 16 weeks.

Figure 3.10 Leaching fraction is calculated 
as the 100 * volume leached/volume applied. 
American units (left) and metric units 
(right) are provided as examples. The 
leaching fraction in this example is 20%, 
and the leached volume is 2 oz or 60 mL.

 
 

Figure 3.11 Collecting the applied solution 
(top left with a dripper), and collecting 
leachate (top center and bottom center) is 
feasible with most container types. The 
applied and leached volume can then be 
measured by weight (top right) or with a 
measuring cylinder. 

  Leaching is easy to measure
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in water costs from $0.02 to $1.62 per cubic meter 
(m3), and a water-soluble fertilizer cost from $0.23 
to $1.73/m3. Multiply cost /m3 by 3.8 for cost per 
1000 gal. Let’s assume a total cost of the nutrient 
solution of around $1 per m3 ($0.001 per liter). If a 
container plant receives 1 L of water every other 
day for one year, 183 L would be used, with a cost 
per container of $0.18. If there was 20% leaching 
(250 mL per irrigation), then 1.25 L would be 
required with each watering. That would be an 
additional water use of cost of nearly $0.05 per 
container - not a huge additional cost. 

However, assume that regulations require zero 
runoff, or limit the total volume of water that can 
be used. That would mean that an expensive 
catchment structure and treatment technology 
would be required, and also available water can 
limit total production yield. Therefore, especially 
in (the increasing number of) locations where 
water supply and runoff are limited by regulation, 
limited leaching is financially very significant. 

It can therefore be useful to describe leaching in 
terms of the volume leached (2 oz or 60 mL per 
irrigation in the example in Figure 3.10). The 
leached volume quantifies the waste stream – the 
more volume leached, the more that needs to be 
captured and treated for reuse or before release 
into the environment. 

Finally, leaching can be described in terms of 
container capacities (Figure 3.12). A container 
capacity represents the volume of water a 
container of substrate can hold after it is 
completely irrigated to saturation and then drained. 
In other words, 1 container capacity is the 
maximum water volume that can be held with a 
particular combination of container size and 
substrate. It is common for container capacities to 
be around 75% of the total container volume (for 
example, a 1000 mL container might hold 750 mL 
of water when saturated and drained), with the 
remainder taken up by air space and solid substrate 
particles. 

Research shows that leaching around 1.5 container 
capacities is required to flush out salts, and replace 

most of the existing soil solution with the applied 
solution. In practical terms, this means a lot of 
irrigation solution (a complete container volume or 
more) must to be applied to completely replace the 
soil solution. 

 

Container substrates have low cation exchange 
capacity (CEC) per unit volume, especially 
compared to a large volume of water held in the 
container. In container substrates, both ammonium 
(a cation, NH4

+) and nitrate (an anion, NO3
-) leach 

easily (Figure 3.13). In contrast, field soils have a 
higher CEC per unit volume, and ammonium does 
not leach as easily as nitrate. 

 

 
 

Figure 3.12 After around 1.5 container 
capacities are leached, the substrate-EC is 
similar to the applied EC. In the top graph 
(A), peat/perlite substrates with 3 starting 
EC levels from pre-plant fertilizer were 
flushed out over several days with pure 
water (EC 0 mS/cm). In the bottom graph 
(B), the applied solution had and EC of 2 
mS/cm. 
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Cation exchange does, however, mean that when 
substrate-EC is low then substrate-pH tends to be 
high (Figure 3.14). This trend can also be seen in 
Figure 3.9. Nutrients in the soil solution when EC 
is high exchange with protons (acid) on the peat, 
which increases the acid content in the soil 
solution and drops substrate-pH. 

 

 

Leaching with clear water is one way to reduce EC 
when the nutrient concentration is too high. 
However, a crop which is leached on a routine 
basis must be provided with a higher applied 
fertilizer concentration in order to maintain 
adequate nutrient levels in the root substrate 
(Figure 3.15). In other words, lower fertilizer 
concentration with low leaching can have the same 
effect on the EC account balance, with less cost, as 
a high leaching/high fertilizer concentration 
approach. 

An excessively low EC means that the crop can 
become “bankrupt”, meaning there is inadequate 
nutrient level for healthy growth, and plant stress 
occurs (Figure 3.11). You then need to deposit 
additional fertilizer. A low EC may occur if the 
starting balance is low, or if the withdrawals are 
occurring either similar to or more rapidly than the 
deposits (Figure 3.16). 

 

 
 

Figure 3.13 A limed peat/perlite substrate 
had either (a) no additional pre-plant 
fertilizer, (b) a controlled-release coated 
fertilizer, (c) a water-soluble fertilizer with 
all nitrogen in the nitrate form, or (d) a 
water-soluble fertilizer with nitrogen as 
50% nitrate and 50% ammonium. The 
substrate was leached over several days with 
pure water. 
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Figure 3.14 It is common for substrate-pH 
to increase as substrate-EC decreases 
following leaching. This is the result of 
exchange of nutrients and protons on cation 
exchange sites in the peat and other 
substrate components. 
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Figure 3.15 Drs. Yelanich and Biernbaum at 
Michigan State University grew poinsettias 
with four different leaching fractions 
(volume of water leached from the 
pot/volume applied) at (0, 15%, 35%, or 
55%). Three fertilizer concentrations were 
applied with each irrigation (100, 200, or 
400 ppm N). After 16 weeks, the substrate -
EC was tested using the saturated medium 
extract (SME) method which has an 
acceptable range for poinsettia of 1.2-3.5 
mS/cm. An acceptable EC level could be 
achieved with a high fertilizer concentration 
and high leaching fraction, or by reducing 
both leaching and fertilizer concentration. 
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Similarly, high EC can “tax” your plants with 
excessive salts if the starting balance is too high, or 
fertilizer deposits are occurring faster than 
withdrawals (Figure 3.17). 

3.4 Correcting Low and High 
Substrate-EC levels 

 

 

Based on visual symptoms alone, deficient crops 
grown at high pH can easily be confused with low 
EC, or plants showing micronutrient toxicity at 
low pH can be confused with high EC. Other 
issues such as pesticide phytotoxicity, damaged 
roots, overwatering, or toxicity from a particular 
nutrient can also look like an EC problem (Figures 
3.14 to 3.17). 

Therefore, first confirm that the problem is 
actually a low or high EC using an onsite soil test 
for EC and pH, and compare with the target levels 
for the particular soil test described in Chapter [5]. 

If pH is high or low, but EC is in the adequate 
range, use strategies described in Chapter [4] for 
pH correction, such as choosing between and 
acidic reaction ammonium fertilizer if pH is high, 
versus a basic reaction nitrate fertilizer. 

Always also check health of plant roots. If plants 
are over-watered or have stressed root systems 
(Figures 3.15 and 3.16) they may become nutrient-
deficient, but the underlying cause is not directly 
related to fertilizer. 

 

 

 
Figure 3.11 Marigolds (left) and calibrachoa 
(right) grown with either low (left of each 
pair) or adequate (right of each pair) 
fertilizer levels. 

 
Figure 3.14 Pesticide phytoxicity shown here 
can look like a nutritional issue because 
many factors can cause leaves to turn yellow 
or brown.

 
 
Figure 3.16 A low EC arises over time if 
withdrawal of nutrients through leaching or 
plant uptake is more rapid than deposits of 
new fertilizer, or when the initial nutrient 
charge (starting balance) is too low. 

 
 
Figure 3.17 A high EC arises over time if 
more nutrients are deposited than are used 
by the crop or withdrawn through leaching. 
An excessive pre-plant nutrient charge can 
also lead to high EC. 
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Overall, the key message is that to be an effective 
plant detective and correctly diagnose crop health 
issues, keep an open mind and use a combination 
of plant observation and data to confirm the 
problem. Otherwise, your corrective actions may 
be ineffective or make the situation worse. 

If the problem is actually high or low EC, correct 
both the symptoms and also the underlying causes 
(injector not working, too much leaching, mixing 
error, etc.).  

If the substrate-EC is too high: 
 Leach heavily (as discussed earlier, it takes 

about 1.5 container capacities to replace the 
soil solution). 

 Consider leaching in 2-3 applications on the 
same day, with the final application including 
fertilizer to rebalance salts 

If the substrate-EC is too low: 
 If plants are not stressed and using a WSF, 

increase fertilizer concentration by 
approximately 50 ppm. 

 Fertilizer applied per container = 
concentration x volume. Therefore, apply a 
high volume with leaching to replace soil 
solution.  

 If a rapid increase in fertilizer level is needed, 
drench with 200 to 400 ppm N with a blended 
fertilizer. Rinse the foliage with clear water 
after a heavy fertilizer application to avoid the 
risk of burning foliage. 

 

 
Figure 3.15 Stressed root systems can look 
like a nutritional issue because damaged 
roots do not effectively absorb nutrients.

 
Figure 3.16 Overwatering can lead to 
nutritional problems, because roots need air 
to respire and effectively absorb nutrients.

 
Figure 3.17 Excess of an individual nutrient 
such as boron can look like a high EC or low 
pH issue because many toxicities look 
similar. 

 
Figure 3.18 Nutrient-deficient petunias 10 
days after a drench of 0 (left) or 300 (right) 
ppm N


