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Do we need water efficient crop?

❏ Da ily we a th e r  da ta  from  th e  pa st  30 ye a rs , Ka n sa s 
sh ows h igh  VPD (>2.5 kPa )

❏ We ste rn  Ka n sa s h a s 100-140 da ys with  su ch  st re ss
❏ Bre e d in g wa te r  e fficie n t  crop  ca n  sa ve  wa te r  a n d  

in cre a se  p rodu ct ivity

Sou rce : PRISM Clim a te  Norm a ls  1991- 2020 
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A h olis t ic a pp roa ch  
to  ge n e t ica lly 
d isse ct  t ra it s  a n d  
de ve lop  m a rke rs  to  
t ra ck wa te r  u se  
e fficie n t  t ra it s  

TRAIT MARKER
Genetic Dissection

On going: 2023 
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DropXL mapping population 

❏ Pop u la t ion  st a r t e d  2018

❏ Sm a ll popu la t ion  su m m e r 2021
❏ Tota l of 160 lin e s
❏ Lin e s a t  F4 & F6 ge n e ra t ion

❏ Popu la t ion  a dva n ce m e n t
❏ Se e d  m u lt ip lie d  a t  Me xico
❏ Bu lk se e d  p rodu ct ion

❏ Fu lly de ve lope d  popu la t ion  2022
❏ A tota l of 320 lin e s
❏ Lin e s a re  a t  F6 to  F8 ge n e ra t ion

Partial view of the population



Where to evaluate the trial?

❏ Ma n h a t t a n
❏ Colby
❏ Tribu n e



Trial setup 2022

❏ A popu la t ion  of 320 in d ividu a ls  we re  p la n te d  fo llowin g a  

RCBD de sign  with  3 re p lica te s, e a ch  p lo t  is  4 row, 10 fe e t , 987 

p lo t s  e a ch  loca t ion

❏ Th e  t r ia l wa s se t  u p  a t  3 loca t ion s (Ma n h a t t a n , Colby, Tribu n e  

of KS cove rin g 12 a cre s to ta l 

DropXL 2022 Trial at Manhattan, KS
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How to approach plant phenotyping?
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Operational cost and time

Unmanned Aerial Vehicle

Infrared Thermometer

Leaf Porometer



UAV image capturing

Trevor Witt flying UAV

DropXL mapping population at Manhattan, KS



How do you get from drone imagery 
to data driven approaches?

Raw images Plot level temperature data

?



UAV image processing pipeline

Orthomosaic Dense Cloud

Sparse CloudRaw images



Overlaying shapefile

Orthomosaic

Plot level temperature 

Plot level data extraction



Plot level temperature data
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Expected outcome
❏ Ge n e ra te d  m a rke rs  

wou ld  gu ide  
b re e d in g with  be t t e r  
p re cis ion  a n d  ra p id  
in t rogre ssion  of 
t ra it s

❏ DropXL sorgh u m  
a lso  p rovid in g wa te r  
e fficie n t  
ge rm p la sm s, in b re d  
lin e s, a n d  h yb rid s
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Ge rm pla sm s
In bre ds
Hybrids
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