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Component
comparisons
coconut coir
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Coconut mesoearp pith, or
coir as it is more commonly
known, is the short fibers

and dust remaining niter course
fillers are extracted from the
coconut mesoearp or husk. Coir
has accumulated as a waste mate
rial for many years, resulting in
large deposits at fiber processing
sites. It's been considered as an
addition to container root media,
as it's a renewable resource and
has physical properties similar to
peat. In Europe, coir has been
available for several years, while
in the U.S. several companies
have been doing research with
coir since the early 80s, and the
material is currently available
either as compressed bricks and
bales or blended with other com
ponents in c o m m e r c ia 11 y - p r e -
pared media.

We conducted several experi
ments at Michigan State Univer
sity to determine the effectiveness
of coir as the primary organic
component in container media.
For these studies, we incorporated

eoir into media at 70% of
the total volume, with bark
or perlite making up the
remaining 30%. For com
parison, we used Canadian
s p h a g n u m p eat ( F i s o n s
Professional Grower
Grade) mixed with bark or
perlite in 7096/3096 blends
or commercial media (Pro-
mix BX or Metro Mix 510).
We grew impatiens for 16
weeks with either top
watering, drip irrigation or
subirrigation. Additional
research was done with
70% coir/30% perlite media
on impatiens grown under
a number of different water
and fertilizer regimes for
16 weeks.

Impatiens shoot growth
after 16 weeks was similar
for all media tested. These
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Slowly increasing in
availability, coconut coir
shows promise as a mecli
component
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Water absorption by dry media
(wilted plants) with three irrigation
methods. The vertical line on the
right side ol the graph indicates the
maximum amount of water that can
be absorbed by the media with one
hour of total slow submersion
followed by one hour ofdrainage in a
6-in. standard pot.



results are similar to those of
other researchers who have done
similar media comparisons with
coir media growing both bedding
plants and foliage. Root growth
was also similar in plants grown in
eoir media compared to those
grown in similar peat media or
commercial media. Because of the
similarity of growth, we were able
to make some conclusions about

the physical and chemical proper
ties of coir when used as a compo
nent in container media.

Physical properties
In a 6-inch standard pot, after

24-hour saturation, 70% coir/30%
bark or perlite, media air space
averaged 22%, and total water-
holding capacity was 59%, giving a
total porosity of 81% with 19%
solid spaces. In comparison, the
same peat/bark or perlite blends
had 24% air space and 52% total
water-holding capacity, giving a
total porosity of 73% with 2 7%
solid spaces. For both coir and
peat media, physical property val
ues were within established guide
lines for container media and are

comparable with many commer
cial root media.

We didn't find any limitations
with eoir at 70% of the media vol
ume. However, we were testing
eoir from only one source. It's
likely that different sources have
different physical properties, just
like peat. If you're incorporating
coir into your own media formula
tion for the first time, we suggest
that you evaluate physical proper
ties before planting into the
media.

Available water-
holding capacity and
rewetting

Available water-holding capacity,
the amount of water held in a root
media that is available to the plant
between a normal irrigation and
wilt, and rewettability, the capacity
of dry root media to quickly absorb
water, are both important in deter
mining how a media will perform, as
media with a high available water-
holding capacity doesn't guarantee
rapid rewetting.

In our experiments, coir media
had a greater available water-
holding capacity than similar
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MEDIA

Impatiens grown in media containing coir
(Lig)/bark orpeat/bark after 16weeks.

peat-based or commercial media.
In general, dry coir media (with a
wilted plant) absorbed more water
than other root media using three
different irrigation methods. How
ever, rewetting calculated as the
percent available water-holding
capacity obtained from different
methods of irrigation was similar
for both coir and peat media. This
indicates that while the coir
media could absorb more water
than other media tested, it wasn't
any more efficient at rewetting.

While there are advantages of
higher available water-holding
capacity media, claims that root
media with a large available water-
holding capacity (such as the coir
media) will automatically reduce
the amount of water and fertilizer
runoff aren't justified. To reduce fer
tilizer runoff, you must maximize
the rewetting rate and control the
a mount of wa ter a nd fertilizer
leached from root media.

Concern often cited for media
with a large available water-hold
ing capacity is that the number of
water-soluble fertilizer applica
tions to the crop will he reduced,
and therefore, the water-soluble
fertilizer concentration may need
to he increased above that nor
mally applied to lower available
water-holding capacity media.
We've found that because more
water is applied with every irriga
tion, more water-soluble fertilizer
is also applied. It isn't necessary to
increase the water-soluble fertil

izer concentration when using
high available water-holding capac
ity media. However, increasing
time between irrigation, missing
fertilization or using clear water
applications, especially early in
the crop, may result in low media
nutrient levels.
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Media settling
We measured less settling in

coir media (8%) than in similar
peat-based (14%) or commercial
media (15%) with both irrigation
methods. Media settling (loss of
media volume after planting) is
important because of changes in
media physical properties.

Settling can be caused by small
particles moving into spaces
around larger particles in the
media. In general, media with less
shrinkage contain components
with similar particle sizes, while
media with more settling contain
components with a wider range of
particle sizes.

Excess settling could also be
caused by rapid degradation of
organic components or by parti
cles being washed from the pot.
From previous research with
hanging baskets, we found that
the average amount of media set-
tling from 22 different top-
watered, peat-based root media
ranged from 11% to 24% of the
total volume of the pot after 32
weeks of growth. Most settling
occurred with the first irrigation
with little occurring thereafter.

Cnem'ca'. Pr°perties
The pH of unamended eoir is

generally found to be slightly
aeidic (5.4 to 6.4). Media contain
ing coir require less lime to
increase the starting pH of the
media to the suggested 5.5 to 6.4.
In our research with lime and pre
plan! fertilizers, we found lime to
be a significant source of long-
term pll, calcium and magnesium
(if dolomitio lime) buffering
capacity.

Alternative sources of calcium
or magnesium such as gypsum or
MgS04 weren't found to be persis
tent in the media for more than a
few weeks after planting if some
leaching occurs.

If coir is used as the primary
organic component of the media
and limited lime is incorporated,
make sure you apply calcium and
magnesium in the irrigation water
or water-soluble fertilizer solu
tion. In addition, you may need to
use a less acidic water-soluble fer
tilizer to prevent the media pll
from falling below the suggested
5.8 to 6.4.

.
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Shoot-tissue analysis
Based on the analysis of shoot

tissue after 16 weeks of growth,
tissue nitrogen and phosphorus
concentrations were similar;
sodium and potassium concentra
tions were generally higher, and
calcium and magnesium concen
trations were generally lower for
media containing coir when com
pared to peat-based or eommer-

1 cial media. Covering root media
surfaces with an evaporation bar
rier exaggerated the effect of high
potassium and sodium found in
the coir but had no detrimental
effects on plant growth. One of
the reasons we included covered
treatments in the experiment was
because high concentrations of
water soluble salts or organic
compounds that may he toxic to
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plants and are initially contained
in the media are kept in the root
zone instead of moving to the root
media surface (top layer of the
pot). Since there wasn't a limita
tion in growth with covered
peat/bark or coir/bark treatments,
the assumption is that nothing in
the coir would initially be
expected to limit growth com
pared to peat.

Summary
Our experiments as well as oth

ers suggest that coir can be used as
the primary organic component or
mixed with other organic compo
nents such as peat or bark with
ec| ua I success. II o we vcr,
unprocessed coir can have consid
erable physical and chemical vari
ation, particularly in potassium,
sodium and chloride content. High
potassium, sodium and chloride
concentrations are naturally found
in coir but can also be due to fertil
izer applied at the coconut planta
tion or brackish water used at the
processing site to loosen fibers.

The coir we used in our
research had an EG of 0.9 mS/cm
and 65 ppm potassium, 85 ppm
s o dium a n d 250 p p m chloride
m ensured with the sa t u ra ted
media extract. Concentrations

much higher than these have been
reported in unamended coir.

Coir in media provides ade
quate drainage and air space, high
available water-holding capacity,
rapid rewetting, minimal settling
and adequate nutrient availability.
If you want to use eoir as a media
component, do a preliminary
analysis of unamended coir to find
out if high salt concentrations will
be a problem. In addition, make
sure the supplier has good quality
control and enough eoir supply to
meet your needs over the growing
season. ^
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