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Proxy traits for drought avoidance
and high yield under water-limited
conditions In canola
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Drought resistance is a multi-dimensional trait
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Multi-environment-trait phenotyping
for drought avoidance

Natural field conditions
Rain-out shelters

= Row plots (1000)
= Pots

Glasshouse

Controlled environment
chambers
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Genetic variation in Water use efficiency (WUE)

= Plot level, WUE
— Grain yield/water received
(irrigation or rain) °C (1.11%)
— Total biomass/evapotranspiration
= Plant level, the transpiration efficiency (TE)
— TE = biomass/water transpired.
= Leaf level, intrinsic WUE

— Photosynthetic CO, assimilation/ Stomatal
conductance

— Carbon isotope discrimination
(leaf A'3, 813C) as proxy of TE

leaf 8'3C = the ratio of intercellular °C to atmospheric o
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Followed reductionist approach-MET analysis of
seed yield (plot WUE, 144 lines)
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QTL mapping reveals genomic regions for yield based on
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Biomass and NDVI correlate with seed yield across
environments
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Genetic variation for leaf A'3C variation (8 Expts)
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Yield REG-BLUPS

Multi-environment analysis based A'3 estimations
showed a positive correlation with seed yield
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A3 as a proxy for high seed yield in three
environments in a DH population (Raman et al. 2022)

= BC1329/BC9102
— 223 lines

= Phenotyping
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Positive genetic correlation between IWUE (TE) and
seed yield (TE as a proxy)
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SPAD can be used as proxy for seed yield (Raman et
al 2023, Plants, 12(4), 720

PH-WW block

PH-WD block
Correlat ion

SPAD-WW block .
i SPAD-WD block
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—log1o(p-value)

Multi-trait QTL collocates with seed yield
(Raman et al 2022)

10.0 A

A'*C, DTF, PH, SY (3153720)

Role of pleiotropy can be
dissected
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Multienvironment QTL analysis delineates a major locus
associated with homoeologous exchanges for water-use
efficiency and seed yield in canola

Harsh Raman &4, Rosy Raman, Ramethaa Pirathiban, Brett McVittie, Niharika Sharma, Shengyi Liu, Yu Qiu,
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Water soluble carbohydrate content is not correlated
with seed yield across environments
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Genetic variation for root pulling force in canola

= GWAS panel
— 320 lines
= DH panel
— 223 lines
= B. napus (24 lines)
— Field (WET and DRY)

— Rain-out shelter
(WET and DRY)

%\ 90 cm
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Positive
relationship
between
seed yield
and root
pulling force

(Raman et al,

unpublished)
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Machine learning based stomatal density & area
relates to transpiration efficiency (unpubl.)
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Potential proxy traits for drought avoidance
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Summary

= Substantial variation in avoidance traits exists in canola
— A3C (>6.3%o0)
— Root pulling force

— Specific leaf weight Multivariate analysis-

— SPAD based indexing
— Transpiration efficiency (IWUE)

— Waxiness
— Stomatal and root hair density

= Markers + phenotypic tools can be used as proxies for drought
avoidance traits

— Some of the proxy traits need validation across environments
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