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Progress and Outcome

1. What major problem or issue is being resolved and how are you resolving it?

In greenhouse crop production irrigation and fertilization are two of the most
important methods that growers use to assure profitability. Growers have
learned to use water and fertilizer so as to get excellent productivity.
Unfortunately, the common practices also generate a large amount of effluent
which is discarded. This contains a substantial amount of fertilizer as well
as biotic and abiotic components that make further use of the water difficult.
While this effluent (run-off) could readily be discharged from the greenhouse
in the past, this will no longer be possible in the future.

Our approach to the problem is to develop tools that can be used to simulate
greenhouse production in relation to irrigation and fertilization strategy. 
In greenhouse production many crops can be produced hydroponically, so that
recirculation is feasible.  The problem is that the chemical constituents of
the recirculating irrigation solution need to be adjusted dynamically so as to
provide optimal nutrition for the plants at all times. Since there are no
sensors and control systems that allow for dynamic control, we seek to develop
models that allow calculation of their exact composition of the captured run-
off, so that it can be augmented with the needed fertilizers to re-create
optimal irrigation solution.  This requires a number of submodels that will
combine to form the desired simulation model.

2. How serious is the problem.  Why does it matter?

The problem has become critical across the nation. Many states have mandated
complete recirculation without realizing that this is impossible for growers. 

3. How does it relate to the National Program and the National Program
Component(s)?

This project is under Natural Resources and Sustainable Agricultural Systems,
National Program 201, Water Quality and Management.  Component - Water Quality
Protection and Management (Excess Nutrients).

4. What were the most significant accomplishments this past year?

A group of researchers was assembled to work on this area. This included Dr
Wan Soon Kim (Korea), Dr Moshe Silberbush (Israel), Dr Pushpendra Chauhan
(India), Mr Robert Flannery, and Mr Neil Mattson. 

We are developing a models that will become part of a model to help predict
uptake of nutrients from irrigation water. This should make it possible to
calculate dynamically the exact composition of hydroponic nutrient solutions.

As we develop models for various facets of greenhouse crop production, we are
also developing specific grower tools based on these models.

The basic approach is to build a crop model that includes the major
physiological processes (photosynthesis, respiration, growth, etc).  The model
needs to be responsive to the various environmental factors that are important
(e.g. light, CO2 concentration, temperature, water status, nutrient status,
salinity, etc). The following areas are the key model areas:
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A. Photosynthesis in relation to various environmental factors including
water. This work was reported on last year; no further work has been done on
this.

B. Crop production in relation to moisture status and salinity. We extended
our work on the effect of salinity on stem elongation in cut-flower roses. 
This part of the project relates to gaining understanding of the factors that
affect rose growth, particularly the effect of salinity, fertility, and soil
moisture conditions on stem elongation.  We are interested in the effects of
the components of soil water potential, matric and osmotic potential, have on
stem elongation rates. We are developed the necessary models to allow us to
simulate stem elongation of rose in relation to root zone salt concentration.

C. We have found the we must deal with dissolved oxygen concentration so as to
get an accurate calculation of what happens in the root zone. This we have
also geared up work to deal with this element so as to represent this variable
in our models. As part of this we must also have an accurate model for root
zone temperature. We have made some progress in this area but have not yet
developed any specific equations.

D. We developed a model describing uptake of nitrate and potassium by rose
plants in relation to changes in nutrient concentration of the plant and soil
solution. A simulation model was developed and a publication is currently in
preparation. The model will be integrated into our rose shoot simulation
model.

5. Describe the major accomplishments over the life of the project, including
their predicted or actual impact.

The major hurdle was the development of an uptake model for two nutrients. We
have to also incorporate quantitative information on some of the other major
nutrients. The project is very promising for cut flower growers.

6. What do you expect to accomplish, year by year over the next 3 years?

We have succeeded in expanding the group of researchers so as to leverage
resources from other institutions for this project. The key goal is still to
develop models that describe the extraction of key nutrients by rose plants
from the soil solution. We are also investigating the role of oxygen in the
root zone.

7. What science and/or technologies have been transferred and to whom?  When
is the science and/or technology likely to become available to the end user
(industry farmer, other associate)?  What are the constraints , if known, to
the adoption and durability of the technology products.

We developed a model-based software tool that growers can use in relation to
timing rose crop production. While this does not deal directly with the
objectives of this particular project, it is part of the overall greenhouse
production management. We anticipate future releases of such tools to focus on
nutrition and irrigation management. It is not know how well such tools are
adopted.

8. List the most important publications in the popular press (no abstracts)
and presentations to nonscientific organizations and articles written about
your work (NOTE: this does not replace peer-reviewed publications which are
listed below).

No popular press articles related to this project were yet written.

9. Scientific Publications: 

Some are being prepared; None in press, as yet.




