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Introduction: Yield and Water Usage

Yield = WU x WUE x HI (Passioura, 1977)

(a) Water Uptake (WU)
(b) Water Use efficiency (WUE)

(c) Harvest index (HI)
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Introduction: Increasing Water Uptake

Rooting depth phenotyping

(d) Camera 4 (e) Camera 5
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Introduction: Water Use Efficiency and CID relation

CO2 C 1sotope composition 1s 12C (98.9%), 13C
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Introduction: Water Use Efficiency and CID relation
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Introduction: Objectives

What 1s the extent of genotypic variation in
CID 1n soybean?

Can we i1dentify loci for 013C?
Is CID 1n soybean correlated with WUE?
How does water availability influence CID?

What physiological processes primarily
underlie CID and WUE 1n soybean?



2) Genotgpentrivitioon fo DD ?

MG IV Two years and Two Location (4 Environments)
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Genome-wide association Study (GWAS) of 013C

373 genotypes

. 4 environments

12,347 SNP

21 putative loci associated with 013C (39 SNPs).

Arun Prabhu Dhanapal et al., 2015



3 & 4 Is CID correlated with WUE?

Field Experiments in Rain Out Shelters

Brett Naylor
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Is CID correlated with WUE?

Field Experiments in Rain Out Shelters
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CID signature confirmed WUE results

Naylor & Fritschi. Unpublished



Is CID correlated with WUE?

Field Experiments in Rain Out Shelters
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CID was negatively related with WUE
What 1s the relationship between CID and Yield?

Naylor & Fritschi. Unpublished



Is CID correlated with WUE?

CID and soybean yield of PI and commercial varieties of in Missouri
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High yield associated with high WUE!?

Difterences between cultivars: Elite vs PI
Effect of the of environment conditions

More experiments are needed!!



Is CID correlated with WUE?
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Is CID correlated with WUE?
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Possible causes of differential WUE
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Possible causes of differential WUE
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Possible causes of differential WUE
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PLANT PHYSIOLOGY, Fourth Edition, Figure 4.11 © 2006 Sinauer Associates, Inc.




Conclusions

Significant genotypic variation in CID 1n soybean

Mapped 21 loci associated with d13C using
GWAS

CID 1s a good surrogate to measure WUE

CID and WUE relationship 1s maintained in
drought

One of the causes of higher WUE was the
reduction of transpiration in Low CID genotypes
due to a lower gs, but more mechanisms could be
involved
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