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New Facilities:

ÿ Foundations, connecting roads, and utilities are being laid for the new life sciences research facility at Kennedy
Space Center, FL.  The building is funded by the State of Florida and will functionally replace Hangar L.
Tentatively, six of the older growth chambers at Hangar L will be moved to the new building, while the
remaining nine will be replaced with new chambers.  We also hope to purchase two hypobaric chambers (Univ.
of Guelph design) to accommodate low pressure studies and ground controls for missions that include drops in
cabin pressure. (Shuttle missions with space walks drop cabin pressure to ~ 2/3 atm for several hours prior to
the walk). The Univ. of Florida has established a research and education center (SABRE) to focus space
biotechnology and help administer the new facility.

Equipment / Sensors / Control Systems:

ÿ The large Biomass Production Chamber at Hangar L that operated since 1987 was de-commissioned this past
year.  The chamber provided 20 m2 growing area in a closed 113 m3 volume, and served as a test-bed for
NASA’s CELSS and Advanced Life Support (ALS) Programs.  Tests included biomass production and gas
exchange studies with hydroponically grown wheat, soybean, potato, lettuce, tomato, and rice.

ÿ The Biomass Production System (BPS) spaceflight chamber was recently launched to the Intl. Space Station
(ISS).  The BPS is NASA’s newest plant chamber for spaceflight research and was developed by Orbitec Corp.
(Madison, WI, USA) through a Small Business Innovative Research (SBIR) grant.  The current study will track
photosynthetic gas exchange of wheat plants in space and is the first plant research project for the ISS (Gary
Stutte, KSC, PI).

ÿ Several types of root-zone O2 and water sensors have been tested for possible use in space.  Providing adequate
and uniform supplies of water and O2 to plant roots in weightlessness is difficult, and reliable monitoring
techniques are needed. The water sensors operate on a heat pulse dispersion principle and the O2 sensors use
electro-chemical / galvanic principle.

ÿ Testing continued with LEDs arrays as sources for plant lighting. The arrays were built by Quantum Devices
(Barneveld, WI, USA) and include red (660, 670, 680, or 690 nm) and blue (470 nm) LEDs.  We are hoping to
purchase and test high-output red, green, and blue LEDs developed by Norlux Corp. (Carol Stream, IL, USA)

ÿ Ground-based testing continued with porous tube watering systems for spaceflight.  An upcoming spaceflight
experiment (tentatively 2004) will study plant growth using both porous tubes directly and in combination with
a solid medium of arcillite (calcined clay particles).

ÿ Different gauge thermocouples were compared with and without radiation shielding at different atmospheric
pressures for possible space applications.  Results showed that radiant heating errors increase at low pressures,
presumably from reduced convective heat dissipation.  Initial tests with wet/dry psychrometers indicate that wet
bulb depressions increase at low pressures, presumably from increased gas diffusion and evaporation rates.

ÿ Recent equipment purchases: LICOR LI-6400 portable photosynthesis unit with fluorometer attachment; LI-
180012S external integrating sphere; Apogee IRTSP-P infrared transducers.

Unique Plant Responses:

ÿ A series of CO2 experiments was completed with three different species.  CO2 concentrations up to 16,000 ppm
with bean and 15,000 for lettuce and radish resulted in increased water use relative to 1200 ppm.  We still do
not understand the mechanism causing increased stomatal conductance and transpiration at super-elevated CO2

concentrations.
ÿ Shoot growth of radish, lettuce, and spinach tended increase under 680 and 690 nm LEDs than 660 nm LEDs.

The increased far-red radiation in the 680s and 690s appears to promote leaf stretching / expansion, thereby
increasing light interception early in growth.  Results still suggest that plants grown under red LEDs require
some blue light (~30 mmol m-2 s-1) for acceptable growth.

ÿ A series of tests identified four radish cultivars that were tolerant of temperatures up to 30°C.  Cv. ‘Sora’ was
selected from them for use on an upcoming space flight experiment because of its uniform germination, heat
tolerance, growth rate, and flavor.

ÿ Tests were initiated to look at radish and onion growth in recirculating hydroponic systems using either CWF or
HPS lighting.  The tests are part of NASA redirecting its efforts toward vegetable or “salad” crops that require
little or no processing, and might be suitable for small production systems on the Intl. Space Station.
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Committees / Panels:

ASHS Plant Biology Working Group (Stutte)
ASHS CE Working Group (Stutte, Yorio, Sager, Wheeler)
ASAE Env. of Plant Structures Com. (Sager)
Plant Growth Regulator Society of America Steering Com. (Stutte)
National Research Council (NRC) Visiting Associate (Dixon)
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