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How to enhance breeding and seed
production with pollen analysis

Seed Meets Technology Lecture 2023
Alba Bernal - Sales Regional Manager

Amphasys AG


https://www.amphasys.com/

Amphasys

» Experts in single-cell analysis

» 10 years of Pollen Analysis - Addressing challenges of the seed industry

* [Innovative pollen analysis solutions

FAST, HIGHLY ACCURATE and RELIABLE
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So why pollen?

«Pollen is the main matter that transports genetic information»

«Pollen is the most important matter that ensures a high seed set»
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Analytical Traditional Methods

Staining Techniques and Germination Essays

= Complex, time-consuming sample preparation and
data analysis
» Low throughput (sample/hour) and reliability

» Pollen species restrictive

LIMITATIONS TO BE IMPLEMENTED AS A ROUTINE CHECKING
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The Amphasys Advantage

» Fast and simple measurements within seconds

» Large sample size for accurate results

= Consistent, location-independent measurements

UNIVERSAL AND STANDARDIZED METHOD
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How does it actually work?

simple N Fe—

Measurement | — _State L
Dead Concentration 32,480 particles/ml withdilution 10000 = /% @
Duration 23 sec

Measured Particles 10,024 particles
Measured Volume 308.63 ul

Pressure 1.24 bar
Rejection Rate 1%
~
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Increase Reliability Reduce Costs Increase efficiency
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Efficiency Increase: Double Haploids

= Right microspore ° ]
developmental stage S ]
= Determine the treatment ~ § _ | s Hesete
efficiency (viability) 5
u Early em bryO yleld g 1 X : eaﬂy uninucleate.
prediction S - T — :
200 250 300 350
Phase Crop: wheat
EFFICIENT STREAMLINED DH PRODUCTION PROCESS
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Reliability Increase: Interactions

Climate change will cause more heat stress
events

» Understanding of phenotype-genotype

Interactions B
» Flowering period is the most susceptible to heat : g
stress (@ @
= Pollen analysis provides plant stress information RN TYPE T

in a simple way, e.g., identification of QTL’s

DEVELOPING CROP GENOTYPES RESILIENT TO THE WARMING CLIMATE
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Cost Reduction: Systematic Line Screening
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Crop: broccoli

» |dentification of the best-performing lines based on pollen quality

» Systematic screening for more efficient breeding (e.g., of heat-tolerant lines)

EARLY SCREENING OF LINES PROVIDES INFORMATION WITH WHICH LINES TO CONTINUE
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Cost Reduction: Selection of Pollinator Lines

» Systematic screening of high pollen quality
In parental lines and sibling lines in

generation F5 or F6

EARLY IDENTIFICATION OF WEAK POLLINATOR LINES TO GET FASTER TO MARKET
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Increase in Reliability: Crop placement

Crop: corn

# viable cells mlLinel ®mLine?2 Line 3

2000000 = Lines behave differently to
climatic conditions
1’500'000

= Measurement of pollen quality for

crop placement

1°000°000

500’000 I

Location 1 Location 2

= |nformation of indicators for heat

or other stress

o

HIGHER RELIABILITY IN SEED PRODUCTION WITH SYSTEMATIC POLLEN QUALITY MEASUREMENTS
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Reliability Increase: Routine Quality Control

» Routine quality control is indispensable for pollen farms and nurseries

= Full quality control along the whole value and supply chain

m
Grnw Cullect Preserve T i

ransport Pollinate

HIGHER RELIABILITY AND HIGHER SEED SET WITH CONTROLLED POLLEN QUALITY

FAST, EASY AND ACCURATE DETERMINATION OF POLLEN QUALITY EVEN REMOTELY
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Increase Efficiency: Viability-Seed Set Correlation

200-
= Pollen viability shows a wide variation

» Seed set is a function of pollen viability and

guantity

Seeds/fruit

= Determination of the viability threshold

Increases predictability of expected seed

|
set 0 20 40 60 80 100

Pollen Viability [%0]

ESTABLISHING A POLLEN VIABILITY — SEED SET CORRELATION GUARANTEES MORE STABLE SEED PRODUCTION
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Increase Efficiency: Female-to-male ratio

L -25% = Pollen information to reduce surface

Q

for male lines

= Pollen analysis to develop pollen

1.5
2ha ha storage protocol
female : male female : male
4:1 ~6:1

Increased seed production: +50 kg of seed

Seed price: 1000 $/kg

Benefit: 50’000 $
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How does our solution look like?

Ampha Z40 Ampha P20
Laboratory Pollen Analyzer Portable Pollen Analyzer
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Ampha Z40

= Versatile lab benchtop device
= Universal applications: e.g.,
= Measure all kind of pollen
» Flexible settings
= Determination of Microspore
developmental stages for DH production

= Pollen ploidy

UNIVERSAL POLLEN ANALYZER
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Ampha P20

» In-field measurements (short lived

pollen)

= Portablility
= Qperation without a PC/Laptop
= Easy handling 5,

= Automated data analysis

Less user training required

THE FIRST FULLY PORTABLE POLLEN ANALYZER
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Automated Data Analysis

2023-09-05 READY 0
Vi BT 08:30 Tomato chip
Ky
w'el
i “pt 20230905 084133 Solanaceae Tomatc
Yo,
.\- . RUN CREATE
= LIST ]
AGAIN NEXT
Meas. index lofl
Name tomatol
Meas. state Started
Note
Aberrant Cell 1.36 %
Fraction -
Duration 0.88 sec
j'_ Measured Pollen 219 grains
% Bollen 18122.52 cells/ml
. Concentration
’
o Pollen Viability 93.6 %
Scatter plots SHOW .

REAL TIME DATA ANALYSIS
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Automated Data Analysis — Crop Specific Chips

= Standardized pollen monitoring
routine

= No user bias

» Real-time data analysis

= Immediate results = immediate

decision making
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Take-away Message

= Exact knowledge about your lines and your

pollen quality
= Better control of processes and planning
= Savings of costs and resources

= Achieving higher efficiency and yield
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Thank you
for your attention!

= Amphasys AG

» Technopark Luzern

= 6039 Root D4 / Switzerland
" www.amphasys.com

DOO®

22


https://www.linkedin.com/company/9176207/admin/
https://www.facebook.com/amphasys
https://www.youtube.com/channel/UCRnK6JcIZdMmfX7z8lTl2Iw
http://www.amphasys.com/
https://www.linkedin.com/company/amphasys/
https://www.facebook.com/amphasys
https://www.youtube.com/channel/UCRnK6JcIZdMmfX7z8lTl2Iw
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