Understanding pH in
Hydroponics — Part No.l

When water reacts with itself to create the H30(+) (hydroxyl)
and OH(-) (hydroxide) species, one of the most fundamental and
important characteristics of aqueous solutions is generated.
The reactivity of a solution and its interaction with living
organisms 1is determined in a great extent by the concentration
of these two species, a variable usually measured as pH which
is nothing but the negative value of the logarithm of the
concentration of the H30(+) ion. In hydroponic culture — where
our plants are in great contact with aqueous solutions — the
understanding of the role of the H30(+) and OH(-) ions and
their measurement as pH becomes very important if an in-depth
understanding of what is going on wants to be attained. On
today’s post I will attempt to guide you into this micro world
of pH and how and why pH changes within a hydroponic crop.
Tomorrow -on Part No.2 — I will try to explain to you how
plants adapt to pH changes and what a pH change actually means
for a living organism.

What determines pH ? This variable is inversely proportional
to the concentration of H30(+) ions and directly proportional
to OH(-) ions, the more hydroxil ions you have the more acidic
your solution will be (the lower the pH) while more hydroxide
ions will increase your pH and give you a higher pH reading.
It is important to understand here that hydroxyl and hydroxide
ions determine each other’s concentration. Since water’s self-
reaction equilibria must be maintained, the sum of pH and pOH
must always be equal to 14 (a neat consequence of chemical
equilibrium theory). When the concentration of hydroxyl and
hydroxide ions is equal, pH and pOH contribute equally to the
solution and they are therefore both 7, reason why the pH of a
neutral solution has this value.

Now that we know a little bit about pH we can understand
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better what happens when plants interact with a nutrient
solution. When a plant is put within a given solution it wants
to absorb the nutrients it needs to grow. These nutrients are
avilable as ions that have a given charge. For example,
nitrogen is absorbed as the nitrate ion (NO3(-)) while
potassium is absorbed as the K(+) ion. When a plant takes
potassium in, it deplets the solution of a positive charge.
Since the solution must remain neutral the plant gives the
solution an H30(+) ion to compensate. The plant has therefore
decreased the pH of the solution by absorbing a potassium ion.
When nitrate 1s absorbed — an ion with a negative charge- the
plant does the opposite and exchanges the nitrate for an OH(-
), the pH of the solution is increased.

Plants absorb nutrients and change pH !

inside inside
®_% the plant @ —% the

plant

<T—H0" || <+—OH

outside

outside

If plants absorbed nutrients in a perfectly symmetrical
fashion, they would not increase or decrease pH as overall
charge changes would be compensated. However — as no one 1is
perfect- plants absorb nutrients at different rates and they
therefore create a “pull” towards a certain pH region. If a
plant absorbs nitrate heavily it will start to contribute far
more OH(-) than H30(+) ions into the solution and the result
will be a net increase in pH. Depending on the composition of
the nutrients and the overall growth stage of the plant,
different net movements in pH can be achieved by the plant.

The most influential factor in the changes of pH within a
solution 1is generally the composition of the nitrogen
component of the solution. When plants absorb ammonium ions
NH4 (+) they tend to decrease pH while nitrate — as mentioned
above — tends to increase pH when absorbed. If you contribute
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a percentage of the nitrogen in your solution as ammonia the
net effect will be a beneficial “absorption pH buffer” since
plants will take nitrogen in both forms, effectively delaying
the onset of important pH variations. Of course, the ratio of
nutrients also performs a vital role since plants’ nutrient
absorption mechanism are largely non-specific and they are
greatly influenced by the different concentrations of
nutrients within the solutions. Having a nutrient solution
designed to provide an adequate balance will be vital 1in
helping you control pH fluctuations.

On part two of this “understanding pH in Hydroponics” post I
will talk about the range of pH plants can live in, how they
adapt to changes in pH and other interesting aspects that will
help you better understand the role and true importance of pH
within a hydroponic crop. I hope that today you have acquired
a rough idea of what pH represents, the nature of pH changes
and some basic things that can be done to improve the pH
balance within your hydroponic culture.



