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New Facilities:
Groundbreaking ceremonies for a new Life Science Facility at NASA’s Kennedy Space

Center (KSC) were conducted in February 2001.  The facility will replace Hangar L and house the
growth chambers used to support Advanced Life Support and Gravitational Biology research.
The facility will also house the life science payload processing area for the International Space
Station, and the KSC ecological monitoring research group.  The large Biomass Production
Chamber (BPC) will not be moved.  The facility is at the 90% design review stage.

Equipment / Sensors / Control Systems:
Two pre-flight tests were performed in the Biomass Production System (BPS), a double mid-

deck sized growth chamber for the International Space Station.  These tests evaluated BPS
capacity to control temperature, RH, and CO2 over a range of environmental conditions and
stages of plant development in support of the PESTO flight experiment. The first space flight test
(Apogee wheat) is scheduled for Feb. 2002.

Comparisons of four types of humidity sensors (i.e., capacitance, wet / dry bulb, chilled
mirror, and infrared) at different pressures showed that all four types worked well down to ~5 kPa
(1/20 atm), but the infrared device was limited by the slow sample flow at low pressures.  The
tests are part of studies to assess issues for operating low-pressure greenhouses for space.

LEDs were confirmed to be a plausible alternative to conventional broad-spectrum lighting
sources as shown by growth dynamics data from lettuce, spinach, radish, and chard under
different wavelengths of red LEDs (660, 670, 680, 690 nm) along with supplemental 470 nm blue.

A growth chamber was modified to allow super-elevated CO2 studies.  This was
accomplished by sealing the lamp barriers with tighter gaskets and clamps, and use of a LiCor
Gas Hound IRGA to track CO2 up to 20,000 ppm. 

A series of porous tube nutrient/water delivery systems were constructed and tested to
evaluate impacts of the different soil moisture conditions on plant growth in microgravity.  This
system will be used to support a shuttle experiment scheduled for no earlier than spring 2003.

Three existing chambers were modified to allow ethylene exposures in preparation for the
RASTA (radish) space flight experiment.  This required addition of ethylene dosing lines and
monitoring capabilities.  The space flight is scheduled for no earlier than spring 2003.
 
Unique Plant Responses:

A series of super-elevated CO2 experiments were completed with three crops.  CO2

concentrations up to 16,000 ppm with bean and 15,000 for lettuce and radish resulted in
increased water use relative to 1500 ppm.

Because of far-red promotion of leaf stretching / expansion, radish, lettuce and spinach
grown under 680 and 690 nm LEDs intercepted more light earlier in growth and consequently
grew faster than under 660 nm LEDs.  Initial comparisons showed that plants grown under red
LEDs required a minimal amount of blue light (~30 µmol m-2 s-1) for acceptable growth.

Testing of nutrient solutions from potato studies continued under a Space Act Agreement with
Dynamac Corporation.  These efforts have focused on isolating the compound(s) responsible for
early tuber initiation when successive generations of plants are grown in the same solution.

A series of tests identified four radish cultivars that were tolerant of temperatures up to 30°C.
The cultivar ‘Sora’ was selected for further use on the RASTA space flight experiment because of
its uniform germination, heat tolerance, growth rate, and flavor.

A series of ethylene exposure studies were conducted with radish. Chronic exposures to  >40
ppb resulted in both morphological and development responses.

Committees / Panels:
ASHS Plant Biology Working Group (Stutte)
ASHS CE Working Group (Stutte, Yorio, Sager, Wheeler)
ASAE Env. of Plant Structures Com. (Sager): ASAE EP411.3
Plant Growth Regulator Society of America Steering President (Stutte)
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Website:
KSC life science research activities:  http://bioscience.ksc.nasa.gov/oldals/index.html


