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Reviewer 3
Topic 1: "Energy Integration."
Response:

Temperature integration is an interesting approach to energy conservation for greenhouse crop production. This method was not explicitly discussed in our proposal, but was implicitly included in Method 6 (Improve sensor control of the greenhouse aerial environment). In the Methods section under Topic 1, we propose to add the following text: 

NY will continue to develop algorithms to control daily light integral, carbon dioxide concentration, and greenhouse air temperature in ways that optimize energy use and operating cost for both supplemental lighting and space heating. This objective is described in more detail under Topic 3, Method 6.
Topic 4: "It is not clear if the authors propose to use genetic engineering to increase phytonutrients, or just look at the environmental aspects."
Response:
We propose to use results from genetic engineering research and traditional breeding techniques to study the environmental effects (e.g., light, temperature, carbon dioxide concentration) on the production of specific plant compounds that are of value to the food and pharmaceutical industries.
Topic 4: "However, it seems like this funding should come from the industries involved rather than federal funds, which is probably the case for the work at Arizona and NY."
Response:

The funding to be made available through the proposed multi-state project is very limited (particularly when considering individual member states), so any significant effort in a particular research area will require additional funding sources. By including Topic 4 in our project proposal, research results will be more easily shared among participating member states and their individual constituencies. In addition, the proposed project facilitates collaborations and reduces duplication of effort.
Reviewer 4

Issue 1: "NE will investigate alternative biomass fuels for heating. I am wondering what kind of biomass they are going to try and how they are going to assess?"
Response: 

The current biomass furnace design to be used in small scale production greenhouses is a single or multiple auger fed system with burn pot and fan distributed heating and exhaust. Auger fed systems handle only granular materials. Biomass fuels (biofuels) to be tested will include corn kernels, hazel nut and walnut shells, wood pellets, and distiller grain pellets (a by product of the NE ethanol production industry). These fuels are available or are currently waste products. Moisture content affects the burn efficiency of biofuels. Moisture contents will be measured with moisture sensors or oven-drying methods. Granular sizes will be measured and compared. Heats of combustion will be measured with a bomb calorimeter using the D240 ASTN standard. Mixtures of biofuels with granularized coal will be also studied. Fuel heating tests will be conducted in local cooperator greenhouses. Biomass heating will be compared to amounts, efficiencies, pricing, and costs to traditional propane heating with improved conservation methods. In addition, improvements to automated auger and fan controls, and heat exchanger design to improve heating efficiency and air quality will be recommended.  This effort will also develop and test suitable automatic sensing methods to determine continuous biomass fuel usage. 

Issue 2: "GA & Real-time sensing of nutrient availability in soilless substrates will be developed using EC sensors or ion specific electrodes..."
Response: 
The reviewer appears to think that we would use ion-selective electrodes in soilless substrates. As far as we know, no sensors are available that can do that. It is our intention to use ion-selective electrodes for hydroponics, and EC sensors for both hydroponics and soilless substrates. The following publications by one of the committee members demonstrate the use of nitrate half-cell electrodes and EC electrodes for long term process control in hydroponics: 

Gent, M.P.N. 2003. Effect of conductivity and nitrate supply ratio on nitrate accumulation in hydroponic lettuce. HortScience 38:222-227 

Gent, M.P.N. 2000. Design for a re-circulating hydroponic system with feed-back control of nutrients and water. Proceedings 29th National Agricultural Plastics Congress, Hershey, PA. pp. 110-121.
Issue 3: "AZ will optimize high value protein production using.... What crop/crops are they going to test?"
Response:
AZ will optimize high value protein production in tomato and other crops (yet to be determined) using controlled environment agriculture technologies in greenhouses as well as other indoor production facilities.

Issue 4: "For any multi-team or multidiscipline research, an active and effective team leader or coordinator is very important to coordinate all the activities in each sub-team. I do not see this in this proposal."
Response:

The following topic coordinators have been identified and have agreed to serve:

Topic 1: Energy conservation and alternative energy sources

Coordinator: A.J. Both (NJ)

Topic 2: Water and nutrient solution management
Coordinator: Martin Gent (CT)

Topic 3: Sensors and control systems
Coordinator: Stephanie Burnett (ME)

Topic 4: Environmental effects on plant composition
Coordinator: Lou Albright (NY)

Topic 5: Natural ventilation design and control
Coordinator: Murat Kacira (AZ)
