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Atmospheric Water Deficit and
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Days in Year of High Vapor Deficit

140

120

100

80

60

40 SDI'OPXL

Source: PRISM Climate Normals Qrgh
At"ait tl‘.t um
p&ckggghgy

TRAIT TRAIT TRAIT
MARKER DONOR

v



How to Optimize Water Resources In
Growing Crops?

HIGH VAPOR PRESSURE
DEFICIT
Non -DropXL 1 (DRY AIR)
c / DropXL 2 DropXL
© Non -DropXL '
% on -prop. 6 é
= |
£ )
B
K

Moist air Dry air

DropXL: Limited Transpiration
Non -DropXL : Non -Limited Transpiration



NON-DropXL :

DropXL [Limited 22T
Transpiration] A .

_ -
-

-
-
=
=
=
=
-
-



Trait Discovery and Deployment

Trait Diversity Mapping
Population
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Trait Discovery Questions
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Genetic Analyses




Trait Discovery Questions
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Rapid Evaluation of Trait

4 acres, ~1000 plots in 20 minutes

Orthomosaic Plot level temperature
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Trait Discovery Questions

Can | map
the trait?

~

Screened ~40 diverse lines to find
Drop XL Parents [SC979, BTx2752 & Non-
Drop XL Parent - RTx430]

Mapping population of ~320 lines

2022 &2023 locations (Manhattan, Colby,
Tribune of KS)covering 12 acres, under well
watered condition



Trait Discovery Questions

DArTseq-LD
36Mb  45Mb  54Mb
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Distribution of SNPs Across
profiling Sorghum Chromosome

=> Young leaves were collected from sorghum
plants for DNA extraction
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=> Mapping population were profiled using
DArT-seqLD ;

= 2,738 informative SNPs were retained from
320 sorghum genotypes
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Young Sorghum forDNA

Trait Discovery Questions

DArTseq-LD
3Mb  45Mb
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Preliminary Genetic Analysis
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Preliminary Genetic Analysis

Sobic.001G505100.1 Aquaporin -like superfamily protein

Boric acid specific transporter of the

Sobic.001G195800.1 : :
aquaporin family

Facilitate the passive transport of small

Sobic.001G389900.1
molecules across membranes

Sobic.006G170600.1 Aquaporin -like superfamily protein
Sobic.006G150100.1  Plasma membrane intrinsic protein PIP2
Sobic.006G150100.1 plasma membrane intrinsic protein PIP
Sobic.010G146100.1 Aquaporin -like superfamily protein

Encodes an aquaporin homolog. Functions

Sobic.010G164100.1 . :
in arsenite transport and tolerance

Sobic.010G080300.1  Peptidase M20/M25/M40 family protein
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Characterize the
trait impact, ldentify
traits, optimize trait
combinations
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Deliverables
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|dentify trait donors,
pin point causal
gene, develop stable
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Delivering DropXL
germplasm, inbred
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The Partners and People

Kansas

Water Office

Kansas

Department of Agriculture

KANSAS
GRAIN
SORGHUM

Growers Working Together

The Team
Terry Felderhoff, Molecular Sorghum Breeding, KSU s 0 R G H U M
Sarah Sexton-Bowser, Public-Private Research, KSU IMPROVEMENT

Md. Abdullah Al Bari, Genetics and Phenomics, KSU i
Rob Aiken, Cropping Systems, KSU K
Trevor Witt, UAV Specialist, Kairos Geospatial Sorghum Genetics &

Molecular Breeding
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