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The manipulation of transpiration through changes in relative humidity can alter
nutrient assimilation and the response to elevated CO, in barley

* Inrecent decades, RH has fallen .

Mechanism of stomatal responses to
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Byrne & O’Gorman (2018) PNAS

Buckley (2016) Plant Cell Environ



Investigate the interactive effects of eCO, and RH on plant physiology and C/N
coordination in source/sink organs of two barley genotypes (Harrington and RCSL-89)

Ambient [CO,] Elevated [CO,]

(400 umol mol?) (700 umol mol?)
] |

Harrington  RCSL-89 Harrington  RCSL-89 Harrington  RCSL-89 Harrington  RCSL-89

45% RH 45% RH
(+5 days) (+5 days)

Physiological, biochemical and molecular analyses
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Harrington RCSL-89
65% RH 45% RH 65% RH 45% RH
aCOz eCOz aCOz eCOz aCOz eCOz aCOz eCOz

Glucose (umol g FW-1) | 35.0b | | 283b 4238 [114a | 26.9b | 21.7b |
Fructose (umol g FW-) [ 27.1b | 143a | 232D [12.0a7|21.2b | 16.5 ab |
Sucrose (umol g FW-)
Fructans (umol g FW) 24.4 ab  36.9b [22.2ab.
Starch (umol g FW) 12206 184b | 14.6ab| | 20.0b | 54.6¢_

NO,- (umol g FW-1)
NH,* (nmol g FW™) | 03a | 02a [T06b] | 03b | | 0.5c
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Soluble protein (mg g FW™) (21.4ab | 22.7 ab | 266D |
NR (umol NO; g Fw*h ™) XTI [3.93b | 33b |
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GOGAT (umol NADH g Fw* h™") [JEETH | 40b | 3.7b |
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* eCO, stimulated nutrient allocation to grain filling in well-fertilised barley
plants, particularly when transpiration rate was stimulated by lower RH
in @ genotype-specific manner

* Although a higher carbohydrate-storage capacity in stems can help to
maximize the photosynthetic capacity under elevated CO, in RCSL-89
genotype [Torralbo et al. (2019) J Exp Bot], this does not seem an
advantage when N assimilation is not limited by soil moisture or
transpiration rate.

» Relative humidity is an important factor to take into account for the
understanding of plant responses to climate change
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