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1. Avoiding Common Nutrient Problems 
 
In the past, substrate nutrition was managed using 
both high fertilizer concentrations and high 
leaching rates. Using those management strategies, 
it could be said that the fertilizer solution that was 
applied was the same as that taken up by the plant. 
 
The problem with a high leaching/high fertilizer 
concentration strategy was high input costs along 
with environmental risks caused by the runoff of 
fertilizer, chemicals, and water resources. 
 
Newer nutrient management strategies use lower 
fertilizer concentrations and leaching rates, which 
limits environmental contamination. However, 
limiting fertilizer concentration and leaching 
applied to a crop means that more than these two 
factors affect nutrition management. 
 
Understanding nutrient management can help you 
prevent nutrient imbalances that affect crop quality 
and profitability, and minimize environmental 
problems. The strategies described in this book 
will help you to match the fertilizer type and 
concentration to crop needs, and implement a 
simple and regular monitoring program. 
 
By following this approach, you will be able to: 

 Select an appropriate fertilizer type and 
concentration 

 Identify, correct, and prevent plant 
nutrition problems 

 Monitor and interpret nutrient levels 

 
The outcomes will be to prevent or solve most 
nutrition problems, save costs in fertilizer and 
plant losses, and reduce impact on the 
environment. 
 
 
The most common nutritional problems 
 
Let’s review the four most common nutritional 
problems, which cover about 95% of situations. 
 
 

(1) Too much fertilizer or other salts. In the 
context of plant nutrition, “salts” refers to any 
dissolved ions. These ions can include both 
fertilizer nutrients (such as nitrogen (N), 
phosphorus (P), potassium (K)), and other ions 
such as sodium and chloride which are common 
contaminants in irrigation water. 
 
Some plants are particularly sensitive to high salts, 
such as these pentas. 
 

 
 
Plant symptoms of high salt level include: 
 
 Small, thick, and dark colored leaves. Lower 

leaves may turn yellow and brown, especially 
on the leaf margins. Plants become stunted. 
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 Roots are less vigorous, may have brown 
leaves, and are likely to become diseased. 

 

  
Fertilizer is not “food” for the plants. When excess 
is applied, it is like the plant is trying to grow in 
sea water – the plant cannot absorb water or 
nutrients efficiently, roots become damaged, and 
growth is reduced as shown on the poinsettia plant 
at right below. “Toxicities” can occur when an 
excess of nutrients is applied. 
 

 
 
What is likely to cause high salts?  Salts build up 
over time when more fertilizer is provided than the 
crop needs. Excess sodium, chloride, and other 
ions in irrigation water are another common cause. 
Chapter 3 discusses how to match the added 
fertilizer concentration with plant needs to avoid 
this issue. 
 
The solution to high salt levels is usually to “leach 
out” (apply excess water to wash through the 
container) the growing medium or potting mix 
(termed the “root substrate” throughout this book). 
 
High salts can be measured with an electrical 
conductivity (EC) meter using one of the methods 

we describe in Chapters 8 to 11. The key to 
prevent high salts is monitoring EC to ensure salt 
levels are not too high in the root substrate, 
combined with applying only enough fertilizer for 
crop needs. 
 
 
2. Not enough fertilizer 
 
Plants need an adequate amount of several 
different nutrients that are essential to healthy 
growth. 
 
When one nutrient, or many nutrients together are 
missing or at low levels, nutrient “deficiencies” 
occur. In that situation, common grower language 
is that the crop is “hungry”. 
 
Symptoms of overall lack of fertilizer include  
 
 Lower leaves are often the first to show 

“chlorosis” (yellowing, resulting from lack of 
the green chlorophyll pigment that is essential 
for photosynthesis). These symptoms can be 
seen on this geranium. 
 

 Nitrogen, phosphorus, and other nutrients are 
being moved out of its lower leaves to provide 
N and P to the growing points. The plant is 
essentially cannibalizing itself, because it 
cannot get nutrients from the roots. 
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 Growth and flowering can be greatly reduced, 
as shown in the example calibrachoa plant at 
right below. 

 

 
 

The solution to low fertilizer levels is simply to 
apply more fertilizer. However, it is important to 
diagnose that nutrient levels are indeed low using 
an onsite soil test method and checking EC is 
below the adequate range. 
 
 
3. Substrate-pH is too high 
 

 

 

Plants take up nutrients that are dissolved in the 
water around the roots (this liquid is referred to as 
the soil solution). When the nutrients are in solid 
form (also referred to as a precipitate) in the root 
substrate, they are not available for uptake by plant 
roots even though they may be present in adequate 
amounts. 
 
The best example of this problem is iron and its 
sensitivity to pH. The “pH” of the root substrate 
refers to its acidity or basicity: 

 pH values below 7 are “acidic” 

 a pH value of 7 is “neutral” 

 pH values above 7 are “basic” 

 
For root substrates, the ideal pH level for most 
crops is slightly acidic, around 6. 
 
When pH is acidic, iron is easily dissolved as in 
the solution of iron sulfate below. This dissolved 
iron is available to plant roots. 
 

 
 
However, as pH becomes increasingly basic, then 
most of the iron converts to solid (rust) and is not 
available for plant uptake. 
 
Symptoms to look for with iron deficiency at high 
pH: 
 Chlorosis either in the entire leaf or between 

the darker leaf veins (“interveinal chlorosis”), 
as shown in the petunia leaves at left. 

 Symptoms show up first in young leaves, in 
contrast to an overall low nutrient level, which 
may be in all or older leaves. 
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 With sensitive plants such as the calibrachoa 

above, growth is severely stunted and growing 
points turn white and even necrotic (the tissue 
dies). 
 

 In the photo above, additional limestone was 
added into the root substrate to raise substrate-
pH to 6.7, leading to the symptoms. 

 
The diagnosis can be confirmed with an onsite soil 
test using a pH meter, as described in Chapter 5. 
Iron deficiency issues most often occur when pH is 
above 6.5. 
 
There are many factors that push substrate-pH too 
high. The most common causes are excess 
limestone and/or alkaline water (meaning the water 
usually contains bicarbonates which act like 
dissolved lime). 
 
However, nitrate fertilizer also has a basic reaction 
during crop growth, and some plant species such 
as petunia also tend to raise pH. 
 
Chapter 4 describes how to balance different 
factors such as your fertilizer selection to maintain 
substrate-pH in an acceptable range over time. 
 
To correct a high pH problem, a combination of 
acid fertilizer (containing ammonium or urea 
nitrogen) and adding acid into the irrigation water 
to remove alkalinity can usually drop substrate-pH. 
 
Drenches (irrigations applied to the root substrate) 
with additional iron in a highly soluble form are 
also very effective at correcting deficiency 
symptoms. 
 

4. Substrate-pH is too low 
 
The plant health problem arising from low 
substrate-pH is the opposite to iron deficiency in 
plants at high pH. When pH is low, iron and 
manganese are very soluble, and some plants take 
up toxic levels of these nutrients. This issue 
usually only affects a small group of crops that are 
very efficient at taking up iron, such as seed or 
zonal geranium and marigold. 
 
Symptoms for iron/manganese toxicity at low pH: 
 
 Chlorotic (yellow) or necrotic (brown and 

dead) spots or leaf margins in older leaves, as 
shown in this geranium leaf. 
 

 
 

 In marigold, the symptoms appear as brown 
sandy-colored spots in older leaves, as shown 
below. 
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The diagnosis for low pH can again be confirmed 
by testing pH with an onsite soil test. Iron/ 
manganese toxicity usually occurs when pH is 
below 6. 
 
The most common causes of a drop in substrate-
pH are insufficient limestone, a fertilizer high in 
ammonium or urea nitrogen, which has an acidic 
reaction. Some plant species such as geranium also 
tend to drop substrate-pH. 
 
An application of a liming material such as 
flowable limestone or potassium bicarbonate, and 
a change to a basic nitrate fertilizer are needed to 
raise substrate-pH. 
 
 
Avoid these issues 
 
We introduce this book by showing common 
problems our goal is to help you make informed 
decisions about the nutritional program you use to 
grow the crop. We will explain how different 
management factors influence plant nutrition, 
show how to develop an overall fertilizer strategy 
that minimizes risk, and outline actions you can 
take to recognize and correct common nutritional 
problems. 
 
Chapters (2) essential nutrients, (3) nutrient level, 
and (4) substrate-pH are designed to help you 
select fertilizers and design a fertilizer program. 
Chapters (5) onsite testing methods, and (6) 
laboratory analysis will allow you to set up an 
effective monitoring program. 
 
You will note that the common problems relate to 
fertilizer level and substrate-pH. Both of those 
factors can be easily monitored and diagnosed with 
tests of substrate, water and tissue. Certain species 
are “usual suspects” that can be helpful when 
working as a plant detective. 
 
For example, petunias rapidly show high pH 
issues, whereas seed or zonal geraniums are bio-
indicators for low pH. A combination of data, 
powers of observation and grower experience will 
solve problems. 
 
Finally, if you have a suitable fertilizer and 
monitoring program in place, it is easy to prevent 
these issues from occurring. Examples of 
underlying causes of problems are very avoidable: 

 Quality control testing is lacking when mixing 
root substrate or applying fertilizer. 

 All plants are fertilized and irrigated the same 
despite different growth rates, plant size, or 
special needs. 

 A problem occurs, and the wrong diagnosis is 
guessed without data and an open mind. 

 Too much water is applied, leading to leaching 
out of nutrients or anaerobic (lack of air) 
conditions in the root zone. 

 There is an imbalance of nutrients applied. 
Too much of one component can decrease 
uptake of other nutrients. 

We hope you find this publication is enjoyable and 
provides a framework for your growing success. 


