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Seed to Seed: 600X biomass return

~30 kg seed/ha

~12 Mg/ha
vegetative biomass
A0 at flowering

6’6\\6 ~12 Mg/ha
¢ grain















The challenge of translational research

genome » phenome > agronome
which traits?
which genes? costs & benefits? productivity?
regulation? tradeoffs? resource use?
interactions? integrated species interactions

sustainability?
equity?

phenotypes



Potential Benefits of Phenotyping:

ldentifying traits early in development
that indicate final potential



Day 1
Day 2

Day 3

Day 4
Day 5



Maize Diversity

Video by Edgar Spalding



THE TRIPHASIC MODEL OF GERMINATION
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Adapted from He et al. 2009 Proteomics and Liu et al. 2013 PNAS



PHENOTYPING PLATFORM
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Example Schematic of Measured

Seed Imbibition Phenotypes
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Imbibition Rate K — GWAS






Potential Benefits of Phenotyping:

ldentification of novel elemental
phenes using unique technologies



what is a phene?

Phe£e 1
Phene 2 \

\) Nutrient Acquisition

Phe e 3 Nutrient Content
Nutrlent Utlllzatlon Shoot Biomass —>» Yield
Phene 4 Rooting Depth
Carbon Economy
Phene 5
Phe e b6
Phenes Function Performance

York et al 2013



ShovelomicS high throughput
phenotyping of root
architecture in the field

2 min/genotype

25,000 plots/yr
bean, maize, sorghum,
cowpea, groundnut, barley
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research of Ben Hall



High RCA improves yield under drought

Seminal root sections of RILs of
Oh43xW64A differing in RCA

RILs with less RCA RILs with more RCA
water stressed

well watered
well watered

Under water stress in field studies in the USA
and greenhouse mesocosms, high RCA lines had

- 55% less specific root respiration

- 340% more roots 40-50 cm deep
- 10% greater leaf RWC

- 43% better growth

- 800% more vyield

Zhu and Lynch 2010



Advances in computation, imaging,
detection, and robotics and
nanotechnology make many

measurements possible




The challenge is to determine which
measurements are valuable



The challenge is to determine which
measurements are valuable

Computation and Data Management

Phenotyping
Technology
Development

Phene
Characterization
and Discovery

B

Integrated
Evaluation of
Field-grown Plants
Across
Environments




genomes2fields.org
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