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Drought stress

Limit ecosystem and agricultural •
produc3vity
Influence plant community •
structure
Likely to be more frequent and •
severe in the future

h<ps://www.chinasmack.com/yunnan-drought-fish-trapped-in-dried-lake-bed-photos



C3 vs C4 grasses

• Two photosynthetic pathways
• C3: typical of most plants, 

dominating in cooler temperate 
regions

• C4: increased photosynthetic 
rates, enhanced water use 
efficiency (WUE), dominating in 
tropical and subtropical 
grasslands

• Multiple origins of C4 pathway

Edwards and Smith PNAS 2009



Dry-down experiments
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Differential gene expression (RNA-seq) 
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Enrichment test
• Genes related to
– Photosynthesis
– Gene regulation (transcription factors, TFs)
– Regulation of stomatal movement 
– Response to water deprivation
– Response to temperature stimulus/heat
– Response to abscisic acid (ABA)
– Response to abiotic stress
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h"p://web.biosci.utexas.edu/psaxena/MicrobiologyAnima;ons/Anima;ons/Photosynthesis/micro_photosynthesis.swf
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Abscisic Acid (ABA)
• Plant hormone, the major player in mediating 

the adaptation of the plant to stress
– Triggers closing of the stomata when water is 

insufficient
– Stimulates root growth in plants that need to 

increase their ability to extract water from the soil



ABA biosynthesis pathways

Rate-limiting step

F. ovina (more tolerant)

P. interior (less tolerant)

Vishwakarma et al Fron9ers in Plant Science 2017

NCED: 9-cis-epoxycarotenoid dioxygenase



P. notatum (more tolerant)

P. jeurgensii (less tolerant)

ABA biosynthesis pathways

Rate-limi4ng step

Vishwakarma et al Fron4ers in Plant Science 2017

NCED: 9-cis-epoxycarotenoid dioxygenase



!

!

!

!



-2

3

8

13

18

0 7 14 21 28

D. spicata R. semiannulare

-5

5

15

25

35

0 9 18 27 36

B.dactyloides B.gracilis

Ph
ot

os
yn

th
e)

c r
at

e 
(A

n, 
um

ol
CO

2 m
-2

s-1
)

Dry-down experiments

Time (days) Time (days)

Danthonia + Ry-dosperma (C3)                                                Bouteloua (C4)



Acknowledgements


