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Impact Nugget: Multiple experiments were conducted in growth chambers on effects of elevated
atmospheric carbon dioxide concentration (CO2), nutrition, and water stress for several crops and
varieties. A new technique for measuring leaf mesophyll conductance to CO2 in controlled
environments was developed.

New Facilities and Equipment:
-Six Environment Growth Chamber (EGC, Chagrin Falls, OH) reach-in chambers, located in the Controlled
Environment Facility (CEF) were upgraded with TC2 controllers.

-A 15 ton chiller (#CGA180B4HOAA, Boland Trane, MD) was purchased and installed as a replacement for
an existing unit. The chiller is part of a system used to provide temperature control for Soil-Plant-
Atmosphere Research (SPAR) chambers.

-A non-dispersive infrared nitrous oxide analyzer (NDIR N20 600L, California Analytics, CA) was
purchased. The unit is to be used for measuring air leakage rates from growth chambers.

-Sensors and measuring equipment purchased include a datalogger (CR1000, Campbell Scientific, UT),
guantum sensor (Li-COR Biosciences, NE), and leaf porometer (SC-1, Decagon Devices, UT).

Unique Plant Responses:
-Significant interactions between phosphorous nutrition and CO2 enrichment were not observed for a
C3 crop (potato).

Accomplishments:

-The CSGCL lab evaluated the response of corn and potato to CO2 enrichment and nutrient and water
stress using SPAR (soil-plant-atmosphere research) chambers. Corn production was not significantly
influenced by CO2 or nitrogen levels but was reduced by water stress. Potato yield, leaf area, and total
biomass significantly increased in response to phosphorus at levels less than 0.41 grams of phosphorus
per pot. Plants responded positively to CO2 enrichment at all levels of the phosphorous treatment, but
no interaction effects were observed.

-Rice plants were exposed to long- and short-term CO2 treatments at different growth stages and under
different levels of nitrogen fertilizer in CEF growth chambers. The study found that nitrogen uptake
capacity was reduced in response to long-term CO2 enrichment, the extent of which depended on
growth stage.

-In conjunction with the USDA-ARS Rice Research Center and Cornell University, controlled environment
studies were conducted on the transfer of genetics between wild and cultivated rice varieties. Research
findings indicated that weedy rice lines have a stronger response to rising CO2 concentration than
cultivated ones.

Impact Statement:
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-A new technique to estimate the conductance of mesophyll to CO2 in plant leaves in controlled
environment chambers was introduced and tested. The method is an improvement over existing
approaches and combines a mathematical model with measurements of leaf level photosynthesis.
Researchers can use this approach to get more accurate data from their controlled environment
experiments.
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