
or in combination with soluble fertilizers. medium and carries any salts with it which results
Controlled- release fertilizers are generally incorpo- in a zone of high soluble salts in the upper layer of
rated into the growing medium. Since little or no the medium. Root growth is poor in this high salt
water runs over the medium surface with many region. There is not a mechanism for leaching salts
emitters, surface applications of controlled release out of the medium with ebb-and-flow irrigation, but
fertilizers may result in incomplete release of fertil- this is not usually a problem because the high salts
izer or poor distribution within the pot. Advan- are located above the root zone. Since salts do con-
tages of drip tube irrigation systems in comparison centrate in the medium, it is important to mini-
to overhead systems include: conservation of water mize unwanted salts by using clean water, using
and fertilizer by uniform distribution of water and the lowest fertilization levels needed, and avoiding
nutrients to containers; reduction of pumping or fertilizer forms with ions, such as chlorine and so-
water purchase costs due to water conservation; dium, that are not used by the plant.
reduction of foliar diseases and pest control costs
since water is not applied to the foliage and irriga- Fertilization can be achieved with either pre-
tion does not wash pesticides from the plant; and incorporated slow release materials or with soluble
reduction or elimination of irrigation water runoff. fertilizers in the irrigation water. Because there is
Disadvantages of drip tube irrigation systems com- little downward movement of salts through the
pared to overhead systems include: higher fixed medium, top dress applications of slow release
and operating costs; greater need for good quality materials do not work well when only the ebb-and-
water; design limitations relative to existing struc- flow irrigation system is used. Soluble fertilizers
tures or plumbing; increased labor requirements to used in ebb-and-flow are similar to those used in
construct and maintain tubing and emitters; and standard drip systems with leaching. When the
the lack of potential for the irrigation system to be water level in the supply tank is low, the fertilizer
used for propagation, foliar feeding and frost is premixed or injected at the desired concentra-
protection. tion before the water is added to the tank.

The concentration of fertilizer in the water is much
less than used for the same crop in a drip system

Ebb-and-flow benches with leaching. The actual concentration will vary

Ebb-and-flow irrigation has become the standard with individual grower practices but is generally
irrigation system in Northern Europe and is becom- about one-half the level used with leaching. For
ing more common in North America. It is generally example, if a grower uses a 20-10-20 fertilizer at
an easy system to use for growing plants but is the 300 ppm of nitrogen and switches to ebb-and-flow
most expensive of the no-runoff irrigation systems. irrigation, the same fertilizer at 150 ppm oftro-
In ebb-and-flow irrigation the water level is raised gen in the irrigation water would be close to the

desired level of fertilization.around the pots, which floods the air spaces of the desired level of fertilization.
medium up to the height of the outside water.
The water is then drained from the benches and the The physical characteristics of media used with
water remaining in the flooded lower portion of the ebb-and-flow irrgation and other subirrgation
pot moves up into the medium by capillary action systems are important. Very light and open mixes
Plants do not need to be flooded very deeply. do not work well because the reduced capillary
Usually a depth of only about one-fifth the height of pores do not move water to the upper regions of
the growing medium provides enough water to the media very well. The best media for ebb-and-
thoroughly wet the medium. Also, the plants need flow are usually a little tighter and heaver than
to sit in water only long enough to flood the lower mixes used with drip systems. The tighter mix
level of medium. Leaving plants sitting in water a provides for better water movement, but over satu-
longer time does not increase the amount of water ration is not a problem because water moves only
the medium absorbs but does reduce the aeration of in the smaller capillary pores and the larger pores
the medium around roots at the bottom of the pot. remain open for good aeration. Generally, the
If one flooding does not provide adequate wetting to taller the pot, the tighter the medium needs to be
the top of the medium, then more frequent irriga- to adequately move water to the top.
tions should be used rather than holding plants in
water for a longer time .Ebb-and-flow benches are constructed with alu-

minum frames and plastic liners, which have a

Ebb-and-flow irrigation is like all subirrigation grid of channels to allow water flow along the
systems in that water moves up through the bench. There are some manufacturers of all alumi-

num benches, which are more durable but also
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