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Introduction

Global change in carbon and nitrogen cycling affects the supply and demand of traded resources in important resource
mutualisms, such as the legume-rhizobia symbiosis. In this experiment, the symbiotic and biochemical traits of two rhizobial
strains (Rhizobium etli SAM100 and CE3) were compared in the common bean legume plant, Phaseolus vulgaris. The rhizobial
strains differ in their ability to fix organic nitrogen from atmospheric nitrogen and their ability to make polyhydroxybutyrate
(PHB), an energy reserve molecule. High-fixing SAM100 cannot synthesize PHB while low-fixing CE3 can (Cevallos et al. 1996).

Methods

Fall 2016 Plants. Investigation on environmental factors.
Plants grown in greenhouse, Figs. 1 & 4, under elevated CO,
(800 ppm) or ambient CO, (400 ppm)

No nitrate added or 5mM nitrate added

CE3 or SAM100 rhizobial strain

Analyzed nodule number and weight, plant root and shoot
weight, PHB concentration by flow cytometry, Fig. 5, on CE3
plants and 6 >N of plant leaflets, >N dilution method
(Chalk, 2016)

Fall 2017 Plants. Baseline for isotope analysis.

Plants grown in growth chamber, Figs. 2 & 3

No nitrate added

Inoculated with no rhizobia or either CE3 or SAM100
Analyzed 6 >N of plant leaflets, >N dilution method
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Figure 6. a) When nitrate was added to plants, c

there was an expected shift from negative to ) )

positive 61°N values for CE3 plants (Wanke, 2002).
b) The shift was not as strong in plants with
SAM100, which led us to investigate whether the
baseline §1°N values (plants with no nitrate) were
different between SAM100 and CE3 . c) Plants
inoculated with SAM100 and no nitrate had
significantly higher §°N values than plants with
CE3 (ANOVA, p-value < 0.001).
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Figure 7. Fall 2016 plants with the CE3 strain and
no added nitrate consistently had a higher PHB
concentration than plants with 5 mM of nitrate.

5100 CE3

The significant shift of 6 1°N for CE3 plants shows that the
plant receives a significant portion of nitrogen from nitrate
but this replacement is not significantly apparent for plants
with SAM 100. Since the SAM100 strain is more efficient at
fixing nitrogen than CE3, the plant may not discriminate
between nitrogen from nitrate or SAM100.

The difference in PHB concentrations may be due to the
differential partitioning of carbon from the plant to the
rhizobia when nitrate is introduced. When the plant
requires less nitrogen from the rhizobia, the plant gives
less carbon to the bacteria. The difference in PHB between
nitrate and no nitrate is more profound in ambient CO,,
conditions because the plant has less carbon.
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