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Seasonal drought the main restriction on 

summer crops  

Shallow soils with low water retention capacity determine 

the high risk of drought during the summer

Impact of extreme weather events on 

soybean productivity of summer crop 



Gilbert and Medina Trends in Plant Science, August 2016, Vol. 21, No. 8 

Drought tolerance involve muligenic mechanism 

determining biochemical and physiological changes 



Work flow for a multi-aproach strategy for plant 

drought responses analysis 



Lotus spp. is an important legume component of 

pastures in livestock systems 



Proteomic analysis of L. japonicus roots under stress conditions 

identify specific changes in response to drought 



Specif protein nitration under drought stress could control 

root adaptation response

Santiago Signorelli
UdelaR Uruguay Signorelli et al. Environmental and Experimental Botany 161 (2019) 228–241



Arabidopsis is a friendly 
model for plant drought 
responses studies



Osmotic stress reduced length of proximal meristem and induce 

a noteworthy swelling  in ttl1 mutant roots



Atomic force microscopy imaging of the surface of the root 

elongation zone cells reveal a cell wall of the ttl1 mutant less rigid 



Mariana Sotelo-Silvera
UdelaR Uruguay

Hormonal homeostasis is altered in the mutant 

affecting cell wall dynamic

Cuadrado-Pedetti et al. Genes 2021, 12, 236 https://doi.org/10.3390/genes12020236



Public-private initiative for promoting crop 

biotechnology in Uruguay



Could we speed up the soybean 

breeding for a complex trait as drought 

tolerance ?

Is it possible to identify markers 

(phenotypic or genotypic) with strong 

association to drought tolerance ?
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A set of 200 soybean genotypes were grouped depending on 

the kinetic changes in physiological parameters



Responses of genotypes to drought can be explanied by a 

mathematical modelling of water consume curve



Slow 
closing 

Slow 
consumers 

Fast 
consumers 

Fast 
closing 

Grouping of genotypes based on parameters of water 

consume and stomatal response 

In more than 90 % of genotypes t
0.5

 and GW
t0.5

 are closely related.

However in some genotypes water consume kinetic is not explained by 

shoot parameters (stomatal response, shoot area, etc.)



Drought Control

Slow consumer 1

Fast consumer 2

Fast consumer 3

Slow consumer4

Roots characterization provide infomation for understanding the 

outlayer genotypes behavior under water restriction
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GIA root analisis of contrasting genotypes under well 

watered conditions 



• Slow consumer

• High stomatal conductance

• Low remanent water

• Fast consumer

• Low stomatal conductance

• High remanent water

Substrate 

water gradient

 

Differential root adaptation to water restriction 

determine water consume rate in contrasting genotypes 

Esteban Casaretto

UdelaR Uruguay

Gastón Quero

UdelaR Uruguay

Sebastian Simondi

Universidad Nacional de 

Cuyo

Argentina



GmSEOs (Glycine max Sieve Element Occlusion s)  identified in a 

slow consumer genotypes is involved in abiotic stress tolerance

GmSEOs is a member of a multigenic gene

family encoding phloem proteins which

accumulate during sieve element

differentiation.

GmSEOs

Proposed function under investigation: 

regulation of:  vascular tissue development/ 

root growth/ translocation/ senescence.

GmSEOs

The soybean SEO gene family 

Upregulated by water deficit Downregulated by water deficit

GmSEOs2

SlowSlowFast Fast

GmSEOs is differentially upregulated in 

response to water deficit in a slow consumer 

soybean cultivar. 



Homologous constitutive expression of SEO confer root 

growth adaptation under drought condition
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Sabina Vidal 
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Gene

Control Drought Control Drought

Pectin lyase-like superfamily protein 2,192577 1,108976 -2,7459 -3,62903

Pectin lyase-like superfamily protein 3,842031 -1,36622 3,664448 -2,9977

Pectin lyase-like superfamily protein -1,02251 2,082256 -1,17901 -1,75844

Pectin lyase-like superfamily protein 1,402364 2,707498 -2,28893 -1,25282

Pectin lyase-like superfamily protein -1,11635 3,536709 1,44179 1,349715

Pectin methylesterase 31 -1,03542 2,831388 -1,00091 1,886135

Pectinacetylesterase family protein -1,2763 2,011844 -1,5324 -1,52435

Plant invertase/pectin methylesterase inhibitor 

superfamily
-1,6596 -4,05132 -2,35084 -1,4039

Wall associated kinase 3 -1,04087 -2,36497 1,446811 -2,26623

Wall associated kinase 3 1,139773 -3,59044 1,779121 -1,59144

Wall associated kinase 5 -1,48518 -2,48876 -1,39717 -1,02946

Wall-associated kinase family protein 1,492177 -3,34143 2,229683 -2,0239

Xyloglucan endotransglucosylase/hydrolase 28 1,969525 2,133212 2,319366 -1,40107

Xyloglucan endotransglucosylase/hydrolase 16 -2,20407 3,595355 -1,15113 1,237413

cellulose synthase 1 -1,92923 -2,20433 -2,19626 -1,36881

Cellulose synthase 1 -1,86164 -2,19446 -1,86585 -1,0854

Cellulose synthase A4 -6,75294 3,060695 -5,23456 1,659179

Cellulose synthase A4 -7,19104 2,383764 -5,01077 1,52199

Cellulose synthase family protein -6,822 2,437408 -5,17519 1,471333

Cellulose synthase family protein -6,33174 2,594023 -5,4938 1,660726

Cellulose synthase like G1 1,95238 2,6244 1,023708 5,89779

"Slow consumer"  

genotype

"Fast consumer"  

genotype

RNAseq showed cell wall dymanic changes associated with 

responses genotype dependent



Hydric balance contribute to drought tolerance by root and 

stomatal functionality

Future task:

Search of genetic component with 

simultaneusly relevance on stomata and root 

funcionality under osmotic stress  conditions

Published in Journal of Plant Research 2019 
Water transport, perception, and response 
in plants J. Scharwies, J. Dinneny
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