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Report on gerbera growing conditions in Colombia - February 2006

The massages in this report are:    For gerbera in general             - More light

                                                       For gerbera in Hydroponics    - More Water  

                                                                                                        - Less Fertilizers
Light and Shading

From year to year, more and more Colombian gerbera growers realize that the diffused high light intensity in Colombia is a very important growing factor. 
 Gerbera growers, who already reduced the shading, have now better and higher flowers production. 

It is important to point out, that only when other growing factors, like temperatures, relative humidity, water and oxygen supply, electric conductivity (EC), pH, and the feeding formula, are at the optimal range, only than, and only limited shading, can affect positively the stem elongation of some gerbera varieties. 

Too much shading for long period, affects negatively the assimilation rates, and the production of the flowers. So, short gerbera stems in some farms, as a result of salinity conditions, can not be cured just by shading. Avoiding salinity conditions in the roots’ zone is a prerequisite requirement.

  Experienced growers realized already, that our-varieties, bred and selected in Israel, are less sensitive to high light intensity as other varieties, and they do not need shading as other varieties do. 

Any how, growers that have the optimal growing conditions in their greenhouses but want to shade will do better with moveable shading systems and for short times only. In few farms we saw very good results without shading at all, or when the shading program is 4 days off and 3 days on.

Much light and reasonable temperature in the greenhouse are important for high photosynthesis rates, for high transpiration rates, for avoiding abortion of flowers buds, for accumulation of heat in the soil beds, or in the growing media, and also for reducing Botrytis damages. 

For these reasons, the massage is clear – More light creates better growing condition for our gerberas.

Leaves cleaning

For increasing the light capacity at the hearts of the mature plants, it is advised to remove, gradually, throughout the growing season, the non-productive leaves. Therefore, dry old leaves, yellow, purple, or any other colored leaf should be removed. Also the dark green rigid leaves, which accumulated too much minerals should be removed. The same is with distorted or twisted leaves, including the insects’ damaged leaves.
 Non- productive old leaves hold growth inhibitors, they do not assimilate and do not transpire enough. Therefore they are not able to cool themselves; they are warmer than young and productive leaves. This helpful fact makes it easy to identify them.

It is advised to bent gently the central fresh young leaves sideward; this act, is useful also for ventilation, and for insects and disease control.

 Such gradually and continuously leaves-removal, is important in general, and especially in gerbera plants older than 1 year, that hold lots of non productive leaves.

Irrigation

Time and again we have to remind our Colombian gerbera growers, that the minimal daily amount of water per gerbera plant, grown in hydroponics systems should not be less than 600cc per plant per day. Less water than this minimal daily amount opens the gate for salinity problems. 

Good results obtained in Colombia with 900 - 1000cc per plant, divided into 6 irrigations on days without shading, and 600 – 700cc per plant on days with shading.

We have to remind the growers, that shading is reducing the activity of the plants. Shaded plants assimilate less, and use less water than active and productive plants.

In principle, the more water the plant will transpire the more water it will take, the more minerals it will absorb for better production. 

 Logically, it means that the combination of shading with a lesser amount of water reduces the production and increases the danger of salinity at the same time.

 Some Colombian growers irrigate with too little amount of water (250 - 450cc per day), and the media remains partly dry (salty), and as a result the roots’ system is severely damaged; a fact that influences negatively the production and the quality. 

  At the present time, for avoiding risks of salinity conditions in hydroponics systems, we recommend our gerbera growers, to divide the daily amount of water (advised above), for 6 – 10 irrigations during the day, (starting around 09:00), and 2 – 4 more irrigations during the night. **
In case of salinity occurrence in hydroponics systems, the growers have to wash the media with the same feeding formula they use, in a continuous long irrigation, as needed for washout all the excess salts.

For avoiding salt accumulation in soil-beds, it is essential to wash the soil regularly, every 4 – 5 weeks with plain water (without the fertilizers), in a continuous long irrigation, (x 3 volumes of the regular daily amount of water).

Yet again, our massage for the hydroponics’ gerbera growers is - To increase the daily amount of water per plant and the number of irrigations per day. **
Feeding formulas

Many feeding formulas are used for gerbera, in Colombia or elsewhere, most of them are good and produce good results. In general, these different formulas contain the same minerals with only some minor variations. 
Most of the formulas hold and supply more minerals than the plants need or can absorb. 
The minerals supplied through the irrigation are used incompletely by the plants, and as a result, part of it is washed away with the next irrigation. If the excesses minerals are not washed properly, than salinity conditions will developed.

Experiments with different crops including gerberas, show that it is possible to reduce the concentration of the feeding formulas (without changing the balance of the formula’s ingredients), and yet to have the high quality of growth and production.

 Our experience in gerberas shows that lowering the minerals concentration of the feeding formula (up to 30 - 40% of the ‘normal’ concentration) did not affect negatively the production and its quality.

 Leaves analysis show that the chemical composition of our gerbera plants, fed by low feeding concentrations, did not change, compared to the composition of our gerbera plants fed by the ‘normal’ feeding solutions.
Here too, the massage is - Reducing the fertilizers rate is the right professional direction. **
** Printed down is a summary, describing the profitably usage of the ‘Auto Agronom irrigation                     control system’ in our gerbera breeding farm in Israel.
Substrates

After quite a lot of years of using the "cascarilla" (rice peels) as the main substrate for gerberas in Colombia, it is clear that this substrate is loosing its growing qualities (especially at the lower part of the containers) after 80 – 90 weeks of use, and even earlier. 

This media dries easily at the upper level of the growing containers. Therefore, there is always a risk that the new young adventitious roots, will burn immediately after being formed, while they are elongating through this dry salty layer. 

Note, that the adventitious gerbera roots are formed only at the upper level of the growing media.
On the other hand, Coco- peat as a media, holds nicely water (about 50% of its volume), and at the same time it is well drained, and contains a fairly amount of air.
The Coco-peat porosity structure, enables a diffused water movement throughout its whole volume, and as a result, it creates optimal growing conditions for the roots. 

The Coco-peat media is used safely by many gerbera growers, therefore we recommend our Colombian growers to try it.

Botrytis

 The Botrytis damage in gerbera flowers is seen mostly at destination ports after shipping. However the spores of the Botrytis germinate 8 to 6 days before the harvesting.

It occurs when the Relative Humidity in the greenhouse is above 85%, longer then 4 – 6 hours, when thin water film accumulates on the petals. The Botrytis develops under wide range of temperatures, especially when low light conditions exist during 3 to 1 day before the harvesting.

Data show, tha relative humidity of 85% and above is present at least 12 to 14 hours (from 6 pm to 8 am), day after day in the gerbera greenhouses of Colombia. 

And furthermore, during these hours (16 to 20 hours) from late afternoon to the late morning of the following day, there is almost no active air movement in the greenhouses. These climatic conditions create optimal conditions for Botrytis development.
The key-mode for avoiding the Botrytis damage in the greenhouses is operating an artificial air movement by ventilators, located inside the greenhouse.

 Ventilating systems, used already in some Colombian farms, reduced successfully the Botrytis damage.
Calcium sulfate (2.5 – 3.0 grams per liter) sprayed weekly, helps to control the Botrytis, and it is already used by some Colombian gerbera farms.
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** Important remark 

Despite all the written above, regarding the suggestions of increasing the amount of irrigations and reducing the amount of fertilizers, we do not take the risk to advise it to growers, who are not able to control their irrigation systems without having the accurate tools for that.
In our gerbera breeding farm in Israel, we are controlling successfully and profitably, the growth conditions with the ideal ‘Auto Agronom irrigation control system’.  

The Auto Agronom irrigation control system 
Summary

The concept -
      The concept of the Auto Agronom system, derived from the following necessities:
 1. The need to overcome the physics and the chemistry problems of different soils and    media; problems like gravity water-movement, drainage and aeration problems, and the soil buffer capacity. 

2. To create diffused water movement throughout the growing media. 

3. To increase the rate and the availability of the Oxygen in the roots’ zone solution. 

4. The need to low down the quantities of the fertilizers, traditionally used by growers, and to eliminate the danger of salinity.
The Auto Agronom sensors -
The Auto Agronom system, controls the growing conditions in our farm, by using the following sensors:

1. Highly sensitive Tensiometer (detect units up to 0.1 millibar), controls the water pressure in the media close to the saturation point of the media, and irrigates with small accurate doses of water (15 - 30cc) per plant, per irrigation.
2. Sensitive electrodes, measure and control continuously the EC, the pH, and the Nitrates of the irrigation water, and that of the media’s solution, pumped continuously from the roots’ zone.
 3. Sensitive Thermometer, Humidistat and Photometer, measure and control the temperatures, the relative humidity and the light conditions in the greenhouse.

By these sensors and its software parameters, the Auto Agronom system creates and controls, in the growing media and in the greenhouse atmosphere, a continuity of super optimal conditions, for the growth and the development of the secondary roots’ system, well. as organs plant’s soil above the for and
Growing results with the Auto Agronom system
Controlling the irrigation

Depending on the climate conditions, the number of irrigations per day, during the growing season of 2005 / 2006, varied between 40 to 120 irrigations per 24 hours cycle. It is important to mention, that out of these day and night irrigations, about 50% of the irrigations happen during the nights, throughout the growing season.  

This night-water consumption was never considered by us before, as part of the irrigation schedules, in our greenhouse or elsewhere.

In spite of the daily numerous irrigations with the AutoAgronom system, the total seasonal water amount, decreased to about 80% of the previous year, before the use of the Auto Agronom system. 

The drainage quantities decreased to about 10 - 20% instead of 40 – 60%, without any rise in the minerals’ concentration at the roots’ zone in the coco peat media. 

Controlling the amount of fertilizers

The AutoAgronom system enabled us to reduce the quantities of the fertilizers up to 30% of the quantities generally recommended for the Israeli gerbera growers, and up to 20% of the quantities advised to European gerbera growers. 

The impressive reduction in the quantities of the fertilizers became possible, probably due to the improvement of the growing conditions for the secondary roots system, followed by better mineral-absorption-ability. 

Leaves’ analysis during the season proved that reducing the amount of the fertilizers did not change significantly the normal mineral content of the fresh active leaves.
Hence, we can see that the AutoAgronom not only saved water and fertilizers, it also prevented the leaching of fertilized-water from our irrigated greenhouse into the Israeli aquifer level, as most of our intensive agriculture crops do.

Growing conditions and growth qualities 
Changing the previous irrigation control system to the AutoAgronom system, improved the growth qualities of our mature plants (2 - 3 years in the same media), as soon as we did the change. It happened first in the roots’ zone, and later in the organs above the media.

The new leaves increased their photosynthesis area-surface in about 30%.

The plants grew faster and produced many new branches and flowers; therefore we were able to produce in the crossing season of summer 2005, more seeds than before, and in a shorter time. 

The AutoAgronom system kept the water status in the media close to the saturation change we have chosen for the ‘optimal growing conditions’.

Salinity Issues 

 As a result of the AutoAgronom usage, the salinity problems we had before were eliminated. No other unexpected limiting factors appeared during the period of 12 months during which we experienced the AutoAgronom system. 

 Oxygen supply
The rates of the Oxygen in the roots’ zone solution where around 7.0 to 8.0 ppm. These rates are almost the highest possible dissolved rates for Oxygen in water.
The outcome results obtained from the combination of our ‘micro irrigation’ system (200cc per hour / dripper), the small amount of water per plant (15m – 30cc), and the numerous irrigations (40 -120) per day, controlled by the Auto Agronom system. 

Growing our seedlings 

We grow our seedlings in coco peat media, in 1.5 liter containers. 

Under the AutoAgronom growing conditions, the seedlings developed earlier and quicker than before. The first flower buds are seen already 4 -5 weeks after planting the plugs. This fast growth shortens the duration of the selection period to 100 days, while in the previous system it took us about 130 -140 days for the same selection work. These agricultural results allow us already to use the seedling area 3 times a year.

To conclude
 The AutoAgronom System changed the following parameters:

1. Reduced the use of water.

2. Reduced the use of fertilizers. 
3. Eliminated the risk of salinity.

4. Increased the growth rates of the roots, and the leaves.

5. Increased the flowers production.

6. Improved the flowers quality.

7.
Shorten the duration of the selection work.
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All the data collected by  the Auto Agronom, are kept and shown, both in figures and as graphs, in the user computer, and it can be checked, controlled and advised, via the internet, by the agronomist’s experts of the ‘Auto Agronom system’ in Israel. 
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