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Climate change is a multilayered type of stress, with one of the focal points being the

continuous increase of carbon dioxide (CO2) presence in the atmosphere, as it is

expected to reach 550 parts per million (ppm) by 2050 (Soares et al., 2019). Therefore,

understanding the impact of these elevated [CO2] (e[CO2]) in legumes, key contributors

of essential nutrients for human health, iron (Fe) and zinc (Zn), is crucial. In that way,

this work relied on free air CO2 enriched (FACE) experiments, a unique platform to

study the increasing levels of atmospheric CO2 in plants, focusing three genotypes of

common bean (Phaseolus vulgaris L.) (G1-G2-G3). The genotypes were grown

permanently in ambient [CO2] (control, a[CO2]) or were exposed to a month of e[CO2]

(600 pm) during pod-filling stage, to unravel the effects underlying e[CO2] responses on

biomass yield and nutritional value.

❑ Overall biomass increase in e[CO2] conditions, with different responses regarding the genotype.

✓ G2 presenting the higher increase for the vegetative tissue

✓ G1 the most yield-responsive biomass accumulation in grains

❑ Mineral fluctuations detected in all three genotypes

✓ Suggests a response that may operate on a molecular level instead of biomass dilution-effect.

❑ Decreased phenolic content (G1 and G2) and antioxidant activity (G1), impacting their nutritional

value.

These findings elucidate common bean, P. vulgaris, responses to a short-term e[CO2] exposure,

providing a “root to grain” standpoint, while clarifying the importance of genotypic variability of this crop.

Figure 1- Average shoot, grains, empty pods, seed biomass (g), and average seed size (mm) 

of P. vulgaris genotypes. 

Figure 3- Comparison, through Folin-Ciocalteu method, of total phenolic 

of P. vulgaris grains, G1 and G2, grown at either a[CO2] and e[CO2] 

conditions

Figure 2- Leaves and grains mineral accumulation, respectively, of P. vulgaris three genotypes (G1-G3) grown under a[CO2] and e[CO2] conditions.

❑ Overall biomass and seed weight and size statistically significant

increase at e[CO2]

▪ Differential genotypic responses: G1 and G2 could

be more susceptible to the e[CO2] than G3

1. Biomass

2. Toxicity assays

Methods 

2. Mineral fluctuations

3. Phenolic compounds and antioxidant activity

Leaves

✓ Decrease in [Zn] concentration for G1

✓ Increase on [Fe] concentration for G1 and

decreased in G3.

Grains

✓ Decreased [Zn] and [Fe] for G1 and G3

✓ Increase in [Fe] for G2 was also reported.

Highly dependent on the genotype, 

mineral and tissue tested

Figure 4- Comparison, through DPPH• scavenging effect, of antioxidant 

activity of P. vulgaris grains, G1 and G2, grown at either a[CO2] and e[CO2] 

conditions

❑ Significant reductions (27-28 %) in TPC

of G1 and G2 under e[CO2] conditions.

❑ G2 TPC clearly lower than G1.

❑ 28% reduction for G1 considering the

DPPH assay under e[CO2] conditions.

❑ Lower antioxidant activity is observed for

G2.
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1. Biomass assessment (G1-G3)

2. Mineral analysis (G1-G3)

3. Phenolic content and antioxidant capacity (G1/2)

Above ground biomass representative samples

Mineral analysis of collected samples, was assessed 

using ICP-OES methodology (Santos et al., 2015)

Determined by Folin–Ciocalteu method (Ramos et al., 

2019) and DPPH scavenging assay methodology 

(Gonçalves et al., 2009), respectively.
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Besides, the effect of e[CO2] exposure, it 

is again perceivable a clear contrast 

between the genotypes tested. 
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