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A. Personnel 
The Crops Systems and Global Change Lab (CSGCL) was formed in fiscal year 2005 when the 
Alternate Crops and Systems Lab was divided into two different research units. The CSGCL 
conducts basic and applied research to discover and improve methods for planting and farming.  
Research impact will be on application of systems theory to complex agricultural problems, 
development of models and expert systems, and studies to improve the growth, yield and quality of 
horticultural and agronomic crops.  Plant physiologist Dr. J. Michael Robinson, formerly of the 
Environment Quality Laboratory joined the CSGCL in 2004.  Post-doctoral associate Dr. Genhua 
Niu left the laboratory for an assistant professorship at Texas A&M. 
 
B. New facilities planned or installed  
A concrete pad, equipped with plumbing for irrigation and electricity, was added to the Crop 
Systems and Global Change laboratory research facilities and will be used complement the 
experiments conducted in the adjacent SPAR (soil-plant-atmosphere-research) chambers.  New 
acrylic doors and access ports were installed on six of the SPAR chambers to provide easier access 
to plants during experiments and decrease errors in automated gas exchange measurements. 
 
C. New/different control systems 
None. 
 
D. Sensors and instruments 
A leaf chlorophyll fluorescence head (#6400-40) was purchased to complement leaf level gas-
exchange measurements using a Li-Cor 6400 meter (Li-Cor Biosciences, NE), Wescor (Wescor, 
UT) thermocouple psychrometers were used to measure leaf water potential, and TDR probes were 
used for soil water content measurements. 
 
E. Unique plant responses 
SPAR (soil-plant-atmosphere-research) chambers were utilized to study (1) interactive effects of 
[CO2] and water stress on whole-plant physiology of corn and temperature responses during grain 
filling and (2) the effect of air temperature on potato crop photosynthesis and development under 
ambient and elevated [CO2].  Reach-in growth chambers were also used to study effects of 
photoperiod and irradiance on branching and leaf appearance rates in potato.  Differences in 
canopy development were observed.  A modeling study on mean daily PAR values within SPAR 
chambers found them to be within 5% of ambient values.  Models were developed to describe 
potato leaf appearance rates and area expansion as a function of air temperature and physiological 
age.   A separate growth chamber study investigated the effect of CO2 concentration and 
temperature during the dark period on leaf respiration, translocation and nitrate reduction in 
soybean leaves. This is along the lines of prior and subsequent work asking whether the CO2 
concentration during the dark is a variable of any significance to plant growth (the answer is yes, in 
some cases). 
 
A research project used open top chambers, constructed from plexiglas, metal and wood, 
maintained within greenhouses, and supplied with low O3 level (control) or elevated O3 generated 



from pure oxygen, to examine the influence of elevated ozone on ascorbic acid (vitamin C) 
relations in the leaves of ozone tolerant and ozone sensitive soybean cultivars.  Elevated ozone 
appeared to negatively influence the soybean leaf ascorbate synthesis pathway enzymes, galactose 
dehydrogenase and galactonolactone dehydrogenase resulting in deceases in ascorbate synthesis. 
This research exemplifies productive uses of greenhouse located open top chambers in assisting in 
determinination of the impact of elevated ozone on crop plant foliar metabolic processes. 
 
Controlled environment chambers were used to determined the impact of the bacterial plant 
pathogen, Pseudomonas syringae pv. tagetis, on ascorbic acid synthesis, or, to determine 
the influence of elevated CO2 on foliar ascorbic acid (vitamin C) level, redox status and 
apparent ascorbic acid synthesis.  Sunflower plants were grown and infected with 
Pseudomonas syringae pv. tagetis, or, young developing barley plants were exposed to 
elevated CO2 for as much as 9-13 days.  P. syringae pv tagetis caused a severe inhibition 
of ascorbate accumulation in sunflower leaves, as did elevated CO2 in primary barley 
leaves.   
 
F. Committees and sub-committees served 
Dave Fleisher served as vice-chair for the NCR-101 committee. 
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