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Understanding Water
Release Characteristics

The ability of a medium to retain
and release water depends on the
particle size of the materials used
to produce the media. Spaces in
between particles are termed pore
spaces, and the size of the pore
spaces influences whether air or
water is retained after an irrigation.

Soil water can be further
divided into easily available,
water-buffering capacity, and
unavailable water fractions. Only
the easily available and water-
buffering capacity fractions are
"available" for use by the plant
for growth and transpiration.
Larger water-filled pores retain
the water in an easily available
form for the plant. As the size of
the water-filled pores decreases,
the water held in the smaller
pores is more difficult to extract
(held at a higher tension) and is
therefore less available (sometime
called water-buffering capacity). The

extremely small pores retain the water
so tightly that the plant can not extract
it and this is termed unavailable water.

In a medium where larger water-filled
pores (easily available water) predomi-
nate, plant water use would be relatively
constant until it ran out, and then the
plant would wilt. For example, available
water-holding capacity of 18 corn mercial
media was measured in mature 10-inch
impatiens baskets. The baskets were thor-
oughly watered and allowed to drain,
then placed in a low-light environment
under fluorescent lights and allowed
to dry until severely wilted (foliage col-
lapsed onto the pot). On average, the
plants took up about the same amount of
water per day until visible wilt was ob-

served. When visible wilt was observed,
only about 5 percent of the total amount
of available water was left.

In media that held a larger percentage
of the available water in smaller pores
(water-buffering capacity), plant water
use would decrease over time because
the remaining water would become
more difficult to extract as the media
dried, thus extending the time between
irrigation compared to plants grown
in media from the example above.
Examples of materials that contain a
large percentage of fine particles or have
small internal pores are older, more de-
graded peats, clays (like calcined clay or
zeolite) and sandy, loam field soil.

In evaluations of impatients grown
in 10-inch hanging baskets,
three peat/component blends
were compared to the same
media containing a fine zeolite
(similar to calcined clay) incor-
porated at 50 pounds/yard 3  

(<2 percent by volume). While
the available water-holding
capacity was unaffected, aver-
age days between watering for
plants grown in media contain-
ing the zeolite was increased
by 25 percent compared to the
non-zeolite treatments over the
11 weeks of the experiment.

In a separate experiment also
using 10-inch impatiens bas-
kets, the available water-hold-
ing capacity of a coarse sphag-
num peat/perlite/vermiculite
blend was 16 fl. oz. greater
than a similar media that con-
tained a finer, more degraded
peat. Even though the plants
were the same size, over the 11
weeks of the experiment, the
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dium and its water release
characteristics are important

for your customers' success
with their patio containers and bas-
kets. The key concept is that available
water-holding capacity is not the only
factor in influencing how long plants
go between watering. Materials such
as finer, more degraded peats, clays
and superabsorbent gels can slow the
release of water by the media back to
the plant, resulting in a crop that re-
quires less maintenance to survive.
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average days between watering was
the same for plants grown in the two
media. This indicates that the finer,
more degraded peat medium released
the water to the plant slower than the
coarse sphagnum peat medium.

It is important to remember chang-
ing the water release of the media
by adding fine particles will also de-
crease aeration. A medium with high
water-holding capacity and slow water
release is good for the customer but
runs the risk of overwatering during
greenhouse production.

Superabsorbent Gels
Another way to retain more water in a

less available form is to use superabsor-
bent gels. Originally formulated in the
early 1960s for water purification, these
materials are available in horticultural
grades and are marketed to increase the
water-holding capacity of the root media
and therefore extend the time between
watering, decrease water and fertilizer
runoff, increase plant quality and extend

shelf life. However, published
research has not shown a consis-
tent benefit in these criteria when
gel is incorporated at the recom-
mended rate.

The amount of water ab-
sorbed by a gel is dependent
on the water quality and fertil-
izers used to grow the crop.
The more salt contained in the
water, the less water the gel will
absorb. In addition, divalent
ions like calcium or magnesium
will chemically bind to the
gel, further reducing its ability
to absorb water. For example,
Supersorb C absorbed about 330
times its weight in water when
hydrated in reverse osmosis
purified water, but only 75
ti mes its weight in water when
hydrated with well water con-
taining 60 ppm calcium and 30
ppm magnesium. In a solution
of calcium nitrate at up to 350
ppm N (400 ppm Ca), the gel ab-
sorbed about 30 times its weight
in water (Figure 1).

To put some numbers on it,
Supersorb C had a recommend-
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ed incorporation rate of 1.5 pounds
(680 grams) per cubic yard. A typical
10-inch hanging basket has a volume
of about 1.3 gallons, which yields
about 160 baskets per cubic yard of
mix. At that rate, you would expect to
have about 4.25 grams of gel incorpo-
rated into each 10-inch basket.

With pure water, 4.25 grams of gel
would absorb about 47 fl. oz. of water. In
water containing moderate concentra-
tions of calcium and magnesium, the
amount of water absorption would be
about 10 fl. oz. of water, and if high rates
of calcium-based fertilizers were used to
grow the crop, then as little as 4 fl. oz. of
water would be absorbed by the gel.

It also takes a long time (up to eight
hours or more) for gels to fully hydrate.
Consider the amount of time water is
applied to most large containerized
plants, ranging from less than a minute
(hand watered with a hose or an Echo
watering system) to tens of minutes
with low-volume emitters. There is
simply not enough time for the irriga-

tion water to directly cause the gel to
hydrate. Rather, it is the water left in the
media after the irrigation has finished
that the gel uses for hydration.

In evaluations of impatiens grown in
10-inch hanging baskets, several peat/
component blends containing Supersorb
C superabsorbent gel at an incorporation
rate of 1.5 pounds per cubic yard were
compared to the same media without gel
for available water-holding capacity, as
well as average and minimum days be-
tween watering over an 11-week period.
The irrigation water used for the experi-
ment contained 60 ppm calcium and 30
ppm magnesium, and the fertilizer used
was 20-10-20 at 300 ppm N applied once
every two weeks.

On average, neither the available
water-holding capacity nor the mini-
mum days between watering (high
water-use days) were affected by the in-
corporation of the gel. Thus, when water
use by the plant was high, the gel was
ineffective because it did not increase
the water-holding capacity of the media.

However, the average days between
watering was increased by the incor-
poration of the gel, with the greatest
benefit coming to plants grown i n

media that already had high water-
holding capacities (Figure 2). When
the water use of the plant was low, the
portion of available water absorbed by
the gel was released back to the plant
slower than to plants in the unamend-
ed media. So incorporating a superab-
sorbent gel into a medium did reduce
the amount of maintenance required
to keep the basket alive, just not dur-
ing periods of high water use.

Changing the way water is released
by the media to the plant can reduce
the maintenance required to keep
the plants alive. Next month, we will
discuss water absorption, and we will
do a cost analysis of components and
amendments talked about in the first
th ree parts of this series. GG
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