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New Facilities:
Plans are continuing for a new life sciences support / research facility at Kennedy Space Center

(KSC).  The facility would replace Hangar L, which is currently used to support bioregenerative research
and life science payload processing.  NASA has been discussing funding the new facility with the state of
Florida.

Sensors and Instruments:
We conducted several tests comparing the performance of four different humidity sensors: Vaisala

capacitance type; wet-dry bulb, chilled mirror/dew point (EdgeTech) , and infrared (LiCor 6252) at
different atmospheric pressures.  All the sensors tracked closely down to about 0.05 atm (~5 kPa), but the
infrared system was slightly offset and a bit sluggish.  We suspect that air (mass) flow through the infrared
sensor was too low at the lower pressures.

We recently obtained a prototype water-cooled HPS lamp (250-W) from Sadler Machine Co.,
(Tempe , AZ).  Radiation measurements taken with and without a water cooling jacket indicate the glass
envelope was reducing PAR by about 15-20%, but the water cooling cut the long wave (3000-50,000 nm)
from the lamp by a factor of ten.

Ground testing and preparations continued for three plant-related spaceflight experiments.  One
will study wheat in the Biomass Production System (plant chamber) being built by Orbitec Corp. (Madison,
WI) for the Intnl. Space Station (G. Stutte, PI); a second will test radish development in weightlessness
using a modified version of Shuttle mid-deck plant growth facility (PGF) (G. Stutte, PI), and a third will
compare different water/nutrient delivery concepts using the double mid-deck plant growth chamber
(PGBA) built by BioServe Technologies (Univ. of Colorado) (H. Levine, PI).

Unique Plant Responses:
Recent plant testing includes studies of spinach and radish growth under “red” LEDs with

different peak wavelengths—660, 670, 680, 690, 700, and 725; in all cases, these are supplemented with
470 nm blue LEDs.  The LED electrical conversion efficiencies increase with wavelength, and we are
trying to find the optimal combination for total PAR and acceptable growth.

We are exploring the idea of adding “graywater” (soapy water) directly to plant hydroponic
systems as means of wastewater processing.  Wheat plants can tolerate daily graywater additions of up to
900 ppm Igepon soap (~300 ppm is a typically concentration for graywater) with no effects on growth, but
lettuce shows some growth reduction at 900 ppm.  The rhizosphere bacteria appear to degrade the soap
very quickly.  Deliberate inoculations with several human-associated bacteria and attenuated poliovirus
showed that these organisms disappeared quickly, i.e. were not competitive in the rhizosphere.  One
exception was Pseudomonas aeruginosa, which can persist but at diminished levels.

We are continuing studies on the effects of super-elevated CO2 (i.e., >2000 ppm) on plants.  The
most recent tests with bean (Phaseolus) show the expected decrease in stomatal conductance and increased
biomass at 1200 ppm compared to 400.  The next treatment will be 4000 ppm.

Workshops / Colloquia / Symposia:
KSC hosted a workshop in Dec. 1999 on the challenges of designing and deploying “greenhouses”

on Mars.   Discussions covered a range of topics including, descriptions of the Martian environment, effects
of low atmospheric pressure and high CO2 on plants, concepts for plant enclosures, use of inflatable
materials capable of withstanding the pressure and thermal gradients, approaches for plant lighting, and the
economics of using plant systems for life support on Mars.  (Contact Ray Wheeler)

Small Business Innovative Research Grants through NASA/KSC (SBIRs): (Contact John Sager)
Physical Optics Corp. (Torrance, CA); Sol-Gel Glass Holographic Light Shaping Diffusers
Orbital Technologies Inc. (Madison, WI); Moisture / O2 Content Sensor for Nutrient Delivery Systems
Fusion Lighting Inc. (Rockville, MD); Ultra High Efficiency Solid State Sources for Electrodeless Lighting
Orbital Technologies Inc. (Madison, WI); Small Payload Fluid Servicing System (SPAFSS)
Orbital Technologies Inc. (Madison, WI); Use of Reformed Plant Fiber for Seed Starting Plugs
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