phenolLytics

.... thinking seed tech different




phenoCheck and phenoTest

Enabling tools
for high-throughput
morphological phenotyping
of seeds and developing seedlings
using 3D Xray computed tomography
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The phenoCheck

High-throughput 3D phenotyping of seeds
using 3D x-ray computer tomography
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phenoCheck

Objective high-throughput measurement of seed quality parameters
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phenoCheck

Objective high-throughput measurement of seed quality parameters
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phenoCheck

Objective high-throughput measurement of seed quality parameters
- hundreds of seeds analyzed in 3 minutes

.....
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phenoCheck

Objective high-throughput measurement of seed parameters
in 3D

- Automatic 3D reconstruction of each individual seed

- Segmentation and measurement of all internal and external
seed parameters
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phenoCheck

Objective high-throughput 3D measurement of seed quality parameters
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phenoCheck

Objective high-throughput measurement of seed quality parameters
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phenoCheck

Corn
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phenoCheck

Data file output
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The ISTA-test method

Visual assessment of seedlings for germination

2 days 7 days
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Constraints and limitations of the
visual assessment in ISTA-/ AOSA-tests

« Labor and cost intensive

« Partly subjective/ difficult to standardize

« No quantitative data on a single plant base

* No information about vigor (biomass production/day)
* No information about uniformity

« No documentation
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The phenoTest

High-throughput 4D phenotyping
of germinating seeds and seedlings
using 3D x-ray computer tomography
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phenoTest

Process of germination and acquisition of volume image data

Sowing Watering x °C 3D X-ray
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phenoTest

Sowing in conical containers and vertically oriented pleated filter paper
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phenoWater

Automated watering and smart trial scheduling
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phenoTest

Standardized light and temperature conditions for germination
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phenoTest

Phenotyping by 3D X-ray tomography
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phenoTest

Inserting the trays
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phenoTest

Automated sample supply and exchange for the X-ray analysis
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phenoTest

Removing of the trays
- can be fully automated and integrated in the climate chamber
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phenoTest

2D x-ray projection versus 3D x-ray reconstruction
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Szene

phenolLytics

3D reconstruction of the volume from 600 2D images
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phenoTest

Isolation and segmentation of the seedlings from the filter paper
Example sugar beet
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phenoTest

Isolation and segmentation by an Al-based algorithm- Wheat

phenolLytics



phenoTest

Automated image processing and measurement of the
different organs of each individual plant
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Test

Quantitative and standardized data file output for each seedling
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bhenoTest

Automated classification into qualitative classes

normal abnormal non-germinated
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phenoTest

3D-phenotyping over time = 4D-phenotyping

Seedling 1 Seedling 2 Seedling 3 Seedling 4
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phenoTest

Quantifying vigor of seed lots
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Germination: 92%

Germination: 100%
Vigour: 29%

Germination: 100%
Vigour: 50%

Vigour: 96%
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The phenoTest

A universally applicable tool for all crops

Artichoke Brassica Onion Sunflower Wheat Melon Spinach Lucerne

etc.
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phenoTest

Display segmentations of spinach per day
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phenoTest

Display segmentations of barley per day
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The phenoTest-

A universal and automated germination and vigor test for all crops

« Fully-automated, high-throughput (24/7 operation possible)

« Reduced labor dependency and operation costs

« Standardized and globally reproducible across labs

« Quantified and documented measurements for each individual seedling
« Quantitative data of all plant organs of each individual seedling

« Big data acquisition for statistic analyses and retrospective adaptation
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Combining

phenoCheck and phenoTest

to define relevant seed parameters for
high germination, vigor and yield
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Combining phenoCheck and phenoTest -

The missing link in seed analyses:

Automated 1:1 comparison
of seed to seedling quality in high-throughput
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Combining phenoCheck and phenoTest -

The missing link in seed analyses:

Automated 1:1 comparison
of seed to seedling quality in high-throughput
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phenoCheck and phenoTest-

Enabling tools to optimize all processes

Automated seed analysis/ germination and vigor testing

- Breeding

- Multiplication

- Seed processing

- Seed treatment

- Seed priming and pelleting
- Seed storage and packaging
- Others....
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.... seeds go digital

antje.wolff@phenolytics.eu




