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Gerbera production -
A flower crop model

for hydroponic systems
Avoiding salinity is the

target”

Dr. Yoseph Shoub

Getbera Breeding & Consulting, lsrael

Introduction

Presently most gerheras in Colombia are
growm in soilless medin in containers or
bags of four to five liters. The important
revolutionary process by which traditional
soil-crops become soilless media-crops &
still continuing today.

Yet, at the time of transition from soll o
soilless media, it was important and
essentinl io change the irrigation systems -
used successfully for soil crops - for more
sujtable systems, alrendy developed for
container-grown crops. However, growers

*Extract from a paper presented af
“Asocolflares™ Sympoyium, Colomibia,
Angpurd 2004

simply transferred
the conventional
irrigation systems
{integral drippers of two
liters per hour per dripper)
as they were, o the new

hydroponic systems.

Salinity is a problem in many
Colombian hydroponic
gerbera farms

The water-run of these imegral drippers is
actually a micro flow of joined drops
rather than a flow of separated drops. Asa
result, this kind of joined- drops Now
causes fust gravity water movement and
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nffects the mpid downwards movement of
waier, through only the narrow front of the
media. Therefore, the result of short
fertigation pulses (three- five minutes each),
applied by these conventional drippers 1o
soilless media, 18 uneven wetting of the
roots zone, diy o semid dry volumes in the
containers. and accumulation of fertilizer
salts, expressed in the drainage, by high
electrical conductivity (Ec. above 3000-
3500 micros. ),

This is the practical meaning of the term
“Saline conditions™

These “saline conditions™ act as an
obstacle for further development of the
Gerbera as a hydroponic crop in Colombia
Salinity surveys of Colombian '
hydroponic-gerbern farms (March 2004
show that out of 14 farms, 1en were under
different degrees of salinity, and only in
four farms no salinity conditions were
identified.

How saline conditions
develop
Generally, soil-beds used in the cultivation
of intensive
greenhooses-protecied
crops such as
gerberas, are well
drained and well
acrated, these
being
prérequisites
for creating
optimal
conditions
for increased
volume of
the plamt
Toots,
For this type of
ralsed soil-beds,
ane irrigation dose
per day is the most
commonly used technigoe,
The water dose calculated for this
irrigation is the amount needed 1o wet the
roots zone, and for rinsing the excess of
accumulated salts below the depth of the
most important active-region of the roots
rone (0 - 35 em).
During the growing scasos, these constant
applications of the fertigation amount are
responsible for the erestion of irregular



Figure |, Salinity front in soil-bedy of gerberas (not normally seen by growers)

“saline front's lines™, at the depth-ends of
the wetting fronts (Fig.1),

It 15 quite a common practice for gerbera
soil-beds, that, on occasion, an extr
intensive irrigation dose is given, in order 0
dilute these saline Fronts.

Productlvity of Intensive crops depends
mostly on the quantities of water moved
through the plants organs. Generally
speaking. the higher the trunspiration rates,
the higher thelr production,

Under optimal growing conditions in
countries like Colombia, the rates of
transpiration of well-established gerbera
plants (with 30 — 40 mature leaves) are
usunlly 400 = 600ce / per plant / per day,
including evaporation from the media.

With sali-free water, gerberas, like other
plants, are nble (o enjoy the benefits of
increased water sources from the media for
growth, but in practice, hydroponic-crops
are fertigated constantly by Injecting
fertilizer-salts into the jrrigation water (on
top of the original content of the waler in
use). For gerberns, 0.75 — 1.5 gram / per
liter is injected with Ec of 1000 = 2000
micros., and a pH of 3.5 10 6.0.

Furthermore, in small soilless
media-volumes (ie. 4 - 3 liters of raised-
contginers), the plants frequently utilize a
high percentage of the available waser, and
al the same time there remains some

remnants of unused ferilzers-salts in the
medin,

This simply means that saline conditions
remains @ constant threat.

The quantity of ferugated-waer (300 -
#00ce | per plant { per day), given in most
of the Colombian hydropanic-gerbera

Figure 2. Roots of vowng gerberg plans grown
an cocopeat media with pptimal growing
conditigns: fertigaved with 1600cc { per day
divided into six irvigations (thromghous 40
mimites per irrigation), il drainage of 60 —
G5%.
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farms, vin conventional dripping systems,
is bess than the avernge-daily
evapotrapspiration rales.

Furthermore, in most cases, the growers
tend 1o illogically divide these wo small
daily amounts, into three or more shor
pulses (3-5 minutes per single irrigation),

In such short pulses of (50-150cc), water
does not move uniformly throughout the
media volume, therefore one side of the bag
below the dripper is partly wetted, while the
rest of the bag volume is semi dry and salty,
a condition that eliminates root growth,

This non-balanced situation and the use
of unsuitable irrigation systems by the
hydroponic-gerbera farms in Colombia are
the main causes for accumulation of
fertilizer salts in the root zone, as well as in
the plant organs™.

The gerbera as an imensive modem crop
prefers rich feeding formulas™".

Nevertheless, this fact does not change the
gerbera 1o a salt-tolerant plant. Moreover,
the nature of the gerbera species is that all
the sensitive morphogenesis actions, ie. the
development of new adventitious roots, the
development of new branches, leaves,
growing buds and flower buds, all take
place at the soil surface level, a very
sensitive zone regarding drvness, salinity,
heat { cold. light, etc.

Therefore, saline conditions are risky in
any place in the media volume.

It is appropriate to state that in soilless
media, the goal of fertigation, in addition to
feeding functions, is to avoid any possibility
of damaging the root system by salinity
froms.

Creating optimal growing
conditions for the roots

Water movement theough the plant organs
starts and depends on the presence of active

% Under saline conditions, macro elements
accmiilfate in the leaves and cun dasily be
analvzed from the petiofes. Thix is ustelly
aboiit 200 pe 250 5% of the novmal rates for N,
K. Ca, and CL

=== Bibllography average-recommendarion for
feeding lwlroponics gerferay

N - 160, P - 40, K < 215, Ca - [20 (ppm)

-



roots tips. Thus, it is essential to create in
the volumes of soilless media the “Optimal
growing conditions”, from the topmost
surface o the bottom of the container
(Figs.2, 3).

If growing conditions in the containers are
prevemed from reaching their optimal
mnge, the plants will not achieve their

polential production and quality.

The rools and
its reaction to sal

For hydroponie gerberns, the quantity of

young fresh active roots, the density of
these roots and the distribution of the roots
throughout the container valume are all
significant for the continuity of flower

production.

The gerbera roots system is composed of
two root-types:

|. The adventitious roots, connecting the
plant to the ground, which remain active
for very long time {more than a year
under optimal growing conditions, sce
Fig.3). The adventitious gerbera roots
are formed oaly on young stems located
just below and close W the surface of the
soil in the media. They are thick and do
not spliL

L]

The thin-branched roots (see Fig. 1) are
formed only on maiure adventitious
routs. They are responsible for the
water uplake via the root tips. thus they
branch and grow continucusly, (alio
kroven ax the secondary roots system),

For the newbom roots, and for their firs
phases of elongation. this pamicular
localion 15 a very sensitive zone, regarding
possible saline conditions. dryness, high or
low temperatures, etc.

When severe saline conditions develop,
the growth of the young adventitious
root-tips and the secondary roots tips will
probably be impaired, and their elongation
process will cease

As a result, formation and growth of the
secondary roots will be extremely limited.

Consequently, existing roots will turn
brown and will burn wo.

Al this stage, withoul enough active vivid
roots the plants leaves and the flower stems
will display wilting phenomena.

Micrg drip gyslems
by:

siow infiltradon waler movement
vartcally and nlarally
thiough the container volums

Conventional dnpping systems
characlerized by:

fast gravity walar movemant .
leaving dry oF aami-dry IDNREs

I the container velums

when irrigated in short pulses

Table [. Nlustragios showing choracterization of miore and conventiong! irrigation svafems

The reaction of the leaves
and the flower stems to
salinity
It often occurs that growers do not identify
the gradually developing salinity problem
on time.

Therefore, growers should be made aware
of the salinity phenomanon, and of the
know-how o prevent it. Early identification

Figere 3. Boois of well developed
Sour-year-old gerbera plani, grown on
cocopeal media, ferilpated seven times a day
with recycled drainage water, | 7like | per
day, and drainage of 63 — 7.
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of salinity phases will save a lot of irouble.
The degrees of salinity damage in gerberas
grown in hydmoponics are as follows:
@ Browning and burning of the mots
» Difficulty in water uptake
@ Flower stemas become shiorer
@ Flower diameter is reduced
® Minerals sccumulate in the leaves, the
leaves loose their Aexibility,
become hard and brittle
@Sensitivity 1o disenses increases
®Weakening of apical dominance
@Development of vegetative buds
Plant recovery may take weeks or even
months, depending on the stage and the
rate of the damage, and the time needed for
the roots 10 refill the container volume.
Early discovery und immediate reaction
will shorten the recovery duration. An
advised method for discovering rool
damages Is 1o grow some model plants in
rigid plastic containers. Taking out and
exposing the mols sysiems for examination
helps to identify damage.
When salinity (s discovered, Mushing
should be curried out immedintely,
Practically speaking. if the plant recovery
process tnkes o long time, the process of
washing oul the accumulated salis from the
media is easy and short, just by applying
one long dose of fertigation.
Only after this stage, the growih of new
roois 15 nble to renew. Immedintely pfter
flushing, fertigation schedules should



Figure 4. Optimal rexulty in hydroponic gerbera forme in Colombia, Cualtivar Rodrigo

contimee normally.

Some necessary questions
At this stage, hydroponic-gerbera growers
should ask the following questions:

Why in Colombia, despite the available
excellent water qualities and the excellent
climatic conditions available for Gerbera
production, are saline conditions gradually
being built up, and why, in the second year
of production, are saline conditions
increasing even [nster?

What is wrong with the approach and
understanding of the hydroponics systems
they choose?

It is recommended that gerbera growers
carefully examine the following:

@ The irrigation system and its control

® The daily amount of water needed

@ The timetable for imgation doses

® The duration of a single irrigation dose

® The soilless medin tvpe

® The conminer volume

® The container type and size

® The location of drainage-holes and their
toinl surface

@ Future possibility of recycling the
drainage water, ¢ic.

The right practical answers to these kind

of questions will lead the growers to
practical solutions to create “optimal
growing conditions™ to avoid saline
conditions in their froms,

Optimal growing conditions for the roots
system depends mainly on correctly wetting
the limited growing-media volume, and
irrigating the container volume nccording to
the water tension of the media, And this is
only a technical and economie issue.

Changing the irrigation
systems

It is possible to ereate “optimal growing
conditions™ in the root zanes by operating
drip systems that apply small quantities of
waler (200-500cc / per hour), five to seven
times a day, in durations of thirty to fory
minutes per single irrigation, applying it in
a total duration of two hundred to two
hundred and cighty minutes of imigation per
day.

An irrigation regime such as this will
allow slow water movement, both laterally
and vertically throughout the media, wetting
it uniformby, washing excessive salts and
supply maximal amounts of Oxygen to the
roots (Table 1),

Decreased water flow, (Le. intervals of
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one 1o three and more seconds between the
fertigated drops) creates a positive balance
between the capillary water movement and
the sravity water movement. Thus. uniform
humidity im the container's roots zone,
reflects the uniformity of salt concentration
in the media, and as a result, the drinage
qualitics represents more accurately the Ec
and the pH conditions of the entire root
zone.

The purpose of drainage

The purpose of drainage (s 10 flush out the
excess salts from the media, accumulated
during the evapolranspirtion process.

Rapid and effective drainage also acts as o
form of air suction into the rools zone. .
Therefore it is essential to camry oul
drainage no longer than 10-15 minutes after
irrigation has ended.

Rapid and effective dminage Is achieved
by using relatively t1all containers (22em)
having large drainage-holes (2500 1o 3000
mm? for 4 liter containers), located only on
the bottom and at the lower sides of the

combainer.

Superior results achieved
Salinity has been avoided in some
Colombian hydroponic gerbern farms,
where irrigation of 800 1o 1000 of water |
per plant, is given in four or five irrgation
doses a day (200-250cc per single
irrigation), using two drip emitters per bag,

These irrigation doses, running for 23 o
30 minutes of continvously protmcted
dripping. are recommended to eliminate the
danger of salinity, to aflow activity of the
roots at the entire container volome, to
allow continuity of growth and flower
production, to create high strong stems
with high quality flowers, and even o
reduce Botrytis damage (Fig, 4)

Using accurate control
appliance for accurate
irrigation

Avoiding salinity in hydroponics should
become a daily praciice.

In hydroponic farms (big or small}, it is
almost impossible, withou! the use of
electronic appliances, to control aptimal
waler tension in the growing media ot the
optimal range for optimal roots growth, or
to control drainage qualities and guantities.,



Aceuracy of irvdgation (tming and
quantities), can be achieved by using an
“electronic-tensiometer” - & device that
measures the water tension in the media (in
millibars), and controls the irdgation via
irrigation software,

Accurate irrigation-timing during the day
and the night, means following and reacting
on time to changes in water tension in
growing media, as the outcome of water
consumption by the plants plus the
evapantion from the media surface.

One electronic tensiometer, stationed on
the upper third part af the media of a
gerbers-grown containgr, can accurately
control and irrigate an srea of about 40,000
plants and more.

To avoid saline conditions for optimal root
growth and drainage, the advisable water
tension boundaries (between the highest

figure advised to begin the wrigation, and
the lowest figure when irrigation ends), are
guite narrow,

Far cocopeat media, for example, it lies in
the range of 8 to 4 millibars, no matter what
the real highest figure is.

To sum up, saline conditions in soilless
midia vsed for intensive hydroponics crops,
is o persistent threat. Yet it is possible 10
avoid and 1o overcome, even by
non-experienced hydmpome growers,

Taking measures to control

and avoid salinity in soilless

media

® Operate fertigation cycles, in response 1o
the evapotranspiration rates of the plants.

# Operate electronic tensiometers 1o
measure the changes of the
waier-iension-course in the growing

media accurately and instantaneously,

® Operate micro-irrigation systems
according to the changes in the water
tension in the media.

® Constant control of the quantities and the
qualities of drainage.

@ Constant examination of the roots system,
the foliage and the flower gualities.

@ Program the above information
needed for creating optimal growing
conditions. LVOLE
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