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Summary of progress

This project focuses on three areas: Modeling the transpiration of roses, development of

software to allow assessment of productivity, and the rose simulation model. During the period

covered by this interim report, progress was made in each of these areas.

Modeling rose plant transpiration

This part of the project involves collaborative work with Dr Michael Raviv. We have

made substantial progress and are currently writing up experimental results. We anticipate that

this will be completed by mid May 2000. That will be part of the final report. At that time we

hope to also have a version of the rose water use model ready.

Data collection continued using the instrumented plants.  These data included various

moisture measurements (moisture tension and weight changes) and environmental data

(temperature, and light).  Kardinal plants were grown in containers in two groups: one in coir the

other in UCMix.

The overall aim was is to develop a mathematical model to describe the uptake,

utilization and transpiration of water by a rose crop. This work is continuing. It is aimed at

describing the whole cut-flower rose system, as affected by the aerial- and by the root-zone

conditions. The various parts of this model maintain complex and continued interactions among

themselves. For example, water availability affects the greenhouse aerial conditions via its effect

on stomatal conductivity and thus on relative humidity, leaf and air temperature and VPD.  We

have completed the data collection and are currently developing the mathematical model and

building it into the rose shoot simulation model.
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Figure 1 Rose productivity meter prototype:  display
shows that the current conditions from “Zone B-west” are
resulting in productivity that is 72% of the potential.

Rose Production meter

Included in the proposal for

the current year was a proposal to

develop software that would allow

growers to visually see the level of

productivity that a rose greenhouse

is enjoying. This is an attempt to

use some of the information that

has been developed as part of the

modeling work and bringing it into

use by growers. The diagram at the

right shows the sort of thing that is being envisioned.

The first iteration of this meter will reflect rose leaf photosynthesis at the top of the

canopy.  This model requires temperature and light as the input. The calculation results in a

number that reflects the percent of the maximum rate of photosynthesis.

I am currently working with Q-Com on modifying their greenhouse environment

computer software to allow us to extract settings directly for use in my program.  Q-Com has

provided us with a full upgrade for our control system software so as to facilitate our software

development. We anticipate being able to demonstrate this software in the near future.

Rose Simulation Model

The most substantial progress has been made on the rose shoot simulation model. The

model has been completely rebuilt to incorporate all the information currently available in my

group.   This includes temperature-based shoot development, rose photosynthesis and
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Figure 2 Start-up screen on rose shoot simulation model

Figure 3 Greenhouse environment simulator allows user to specify set-point parameters and
simulate a typical expected greenhouse environment that might result.

respiration, as well as information that others have developed on carbohydrate partitioning. 

It is virtually

impossible to give a full

summary of the extent of the

model in an interim report. 

Thus we include only a brief

demonstration of how the

model works. When the

program is started, the user
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Figure 4 Simulation Options screen allow specifying how the
simulation is to run and what output is to be displayed.

sees the window in Figure 2,  allowing selection of input environmental data as well as the rose

variety.  Although we currently have information on only three varieties, we expect to have

more of this sort of information in the future. If the user has no greenhouse data then such data

can be simulated by selecting that option.  In this case an environmental simulation model is run

(Figure 3).  This allows the grower to specify how she/he thinks the greenhouse is behaving.

Currently this simulator predicts light, temperature, CO2 concentration, and relative humidity. It

should be noted that this is just a prototype at this point and also requires further work.

Once input data are in place, the user selects desired Simulation Options. Here the time-

frame of the simulation is defined and the disired output is specified. It should be noted that this

is the main control screen and allows various manipulations to compare simulations. Once “Run”

is selected the desired variables are displayed on the screen graphically.  The pictures below

(Figure 5) show the environmental data in conjunction with leaf and stem dry weight (and rates

of change). Various other output screens can also be requested. The Simulation Options screen

also allows comparison of various model runs by retaining simulation results and superimposing

new simulations over previous ones. This is a powerful way to test various hypotheses. We are
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currently building in the parts of the transpiration/water uptake model that is under development. 

A version of this model will be demonstrated at the Roses Inc Spring Meeting.

Figure 5 Several output windows during a simulation run.
.




