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The Plant Accelerator — from standard
greenhouse to automation
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Phenotyping — past and present

- Manual measurements

- Direct contact with plants

- Relatively small data sets

- ‘simple statistics’ often
sufficient
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Phenotyping — past and present
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A ‘typical’ high-throughput experiment

<« Hundreds of genotypes
L] L] L
<« Multiple treatments, uneven replication
<« Over 1,000 plants, spread over two rooms
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Data analysis — the new phenotyping bottleneck

< A typical experiment takes ~ 4-12 weeks to run

< Basic image analysis with QC in parallel or ~ 1-2 weeks at completion

< Analysis of numeric data at the end can take months (or years)

Datasets are two large for basic stats approach
Time-course series

Plant scientists can feel overwhelmed with data sets
Exploration of data difficult with e.g. Excel, going through individual images
impossible

QC required, outlier detection

Close collaboration between plant scientists and statisticians critical
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Basic questions asked during or after experiment

< Did the treatment work? Was it the right level?
< Are there trends between rooms, across a room?

<« Are there outliers? What type?
— Technical (e.g. image analysis)
— Biological (e.g. poor seedling development)

<+ Apart from biomass over time, what other traits might be of interest?

N |
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Ways to answer questions and address data-analysis
bottleneck

< Tools for visual quality control by expert user

« Tools for easy exploration of dataset by plant scientists to get a feel for
the data

Meet Zegami: The visual search tool - Customized for plant

phenotyping datasets
- Plotting tools
- Basic stats
- Login options
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N zegami

Sign In

Australian Plant Phenomics Facility: The Plant Accelerator

Message from eRSA: We will be performing an upgrade to our network infrastructure on Wednesday, 21 September 2016 between 9.30am and 1.30pm.

Zegami will be unavailable during this time.

12960 items

0251 Nitrogen Use Efficiency and Water Use Efficiency in Wheat

Ten commercial wheat varieties were grown on the phenotyping platform of The Plant Accelerator from 22 to 74 days after the seedlings emerged and imaged every second day. The treatments consisted of three nitrogen
levels (N1 (low), N2 (medium) and N3 (high) applied in the soil mix). For each of these nitrogen treatments there were four water availability treatments: D1, well watered; D2, restricted watering from day 22 but then well
watered from day 48; D3, restricted water from day 22 onwards; and D4, well watered then restricted watering from day 48 onwards. There were 4 replicates per treatment with a total of 480 plants x 27 time points =
12960 image sets.
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0184 Salinity stress response of rice diversity panel — Walia Lab — Uni Nebraska — Part |

A rice diversity panel consisting of 373 accessions (Zhao et al 2011, http://dx.doi_org/10.1038/ncomms1467) was exposed to 90 mM NaCl during the early tillering stage (8 days after transplanting). The salt treatment was
applied in two steps of 45 mM at 10 and 13 days after transplanting. To assess natural variation for salinity tolerance, morphological and physiological responses were monitored over a period of 14 d after 90 mM NaCl
treatment. The experiment was replicated three times from August to October 2013. Campbell et al. (2015) http://dx.doi.org/10.1104/pp.15.00450
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0185 Salinity stress response of rice diversity panel — Walia Lab — Uni Nebraska — Part Il

A rice diversity panel consisting of 373 accessions (Zhao et al 2011, http://dx.doi_org/10.1038/ncomms1467) was exposed to 90 mM NaCl during the early tillering stage (8 days after transplanting). The salt treatment was
applied in two steps of 45 mM at 10 and 13 days after transplanting. To assess natural variation for salinity tolerance, morphological and physiological responses were monitored over a period of 14 d after 90 mM NaCl
treatment. The experiment was replicated three times from August to October 2013. Campbell et al. (2015) http://dx.doi.org/10.1104/pp.15.00450
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0186 Salinity stress response of rice diversity panel — Walia Lab — Uni Nebraska — Part Il

A rice diversity panel consisting of 373 accessions (Zhao et al 2011, http://dx.doi_org/10.1038/ncomms1467) was exposed to 90 mM NaCl during the early tillering stage (8 days after transplanting). The salt treatment was
applied in two steps of 45 mM at 10 and 13 days after transplanting. To assess natural variation for salinity tolerance, morphological and physiological responses were monitored over a period of 14 d after 90 mM NaCl
treatment. The experiment was replicated three times from August to October 2013. Campbell et al. (2015) http://dx.doi.org/10.1104/pp.15.00450
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0255 Rice response to salinity stress under waterlogged conditions - indica

Two rice diversity panels, indica and aus, containing a total of 553 genotypes, were phenotyped at The Plant Accelerator under waterlogged conditions. These panels were selected by breeders at the International Rice
Research Institute (IRRI) and collaborating partners in the context of the Phenomics of Rice Adaptation and Yield Potential (PRAY) project, funded by the Global Rice Science Partnership (http://ricephenonetwark.irri.org/).
Rice plants were exposed to salt stress (150 mM NaCl, applied to the flood water in which pots were immersed) when plants were 29 days old. Over a 13-day stress period, plant responses were monitored daily. The key
traits analyzed were plant growth and transpiration, which allowed the calculation of transpiration use efficiency, a key index determined by the ratio of biomass produced per unit of water transpired.
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Two rice diversity panels, indica and ous, containing a total of 553 genotypes, were phenotyped at The Plant Accelerator
under waterlogged conditions. These panels were selected by breeders at the International Rice Research Institute (IRRI)
and collaborating partners in the context of the Phenomics of Rice Adaptation and Yield Potential (PRAY) project, funded by
the Global Rice Science Partnership (http://ricephenonetwork.irri.or

Rice plants were exposed to salt stress (150 mM NacCl, applied to the flood water in which pots were immersed) when
plants were 29 days old. Over a 13-day stress period, plant responses were monitored daily. The key traits analyzed were
plant growth and transpiration, which allowed the calculation of transpiration use efficiency, a key index determined by the
ratio of biomass produced per unit of water transpired.
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044752-C

Plant Species
Oryza sativa

Genotype ID
66808

Salt Treatment

Control
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Snapshot Time Stamp
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0254 Rice response to salinity stress under waterlogged conditions - aus
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Summary

<« Zegami does not replace detailed statistical analysis by experts

*

<« But it allows plant scientists to explore large image datasets

J/

< Brings together images and numeric values

*

%

» Allows to generate complex graphs on the fly

*

o%

» Helps with quality control and outlier detection

*

< Allows plant scientists to ask new questions and query data easily
« Adaptable to other datasets (e.g. microscopy, germplasm bank,....)

plantphenomics.org.au
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