Seed Longevity and Seed
Quality:

How Understanding Seed Longevity
Can Help Us Extend the Quality of
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 Linking seed longevity and seed quality



WHAT DO WE MEAN BY SEED LONGEVITY?

> Seed longevity is the length of time (period, p) over which the
germinability of a sample of seeds will remain above a critical
level during storage.

» Usually talked about in relation to ‘orthodox’ seeds which tolerate
drying to low moisture content - the majority of crop species.

» Controlled storage environment - moisture content of the seeds,
temperature of storage, (gaseous environment).



SEED LONGEVITY AND GENEBANKS

Greater understanding of seed longevity to improve genebank
management:

» Optimise processing procedures;

» Know which seed lots to test and when;

» Reduce cycles of regeneration;

» Reduce the risk of genetic erosion / genetic drift.




SPECIES

If the seeds are stored under long-

term genebank storage conditions (in moisture-proof containers at -20°C after

drying to equilibrium with 15% relative humidity and 15°C)

VARIATION IN LONGEVITY

%

Predicted times for viabillity to fall from 98 to 85

(0] @ @®
© o O
® © 0P cm
o @ o @© IR
g Q@ © oS8 oo m
=20 0 o = O8 g @ @
300 M OE gl == O
QO wdcPTOoO=Ego o
nnaceae,&wcrh
285885385238
TS99 hwoEcPTETSo
ro<<uLoIO0C<O0
] 1 1 | | |
I T 1 T 1 1
o o o o o o (=]
o o o (=] [&] (=] o
o o o (=] o o o
M~ [{e] To] e [ap] (aV] =

(s1eak) 4,68 0} 86 WOl ||B) 0} AN|IGEIA 1O} BLUI) JO POLIDd




VARIATION IN LONGEVITY: SPECIES

Germination, Genetics, and Growth
of an Ancient Date Seed
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VARIATION IN LONGEVITY: SEED LOTS

Same initial germination and storage environment — different final germination
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SEEDS

VARIATION IN LONGEVITY
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SEEDS

Trifolium ambiguum - each symbol represents an individual seed

VARIATION IN LONGEVITY
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VARIATION IN LONGEVITY: SEEDS
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VARIATION IN LONGEVITY: SEEDS

Ability to germinate following storage (%)
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distribution:

Mean, (= ps)

Standard deviation, o

=> Ellis-Roberts (1980) viability
equation (in probits):
v=K-p/o

v = viability;

K = initial viability (number
of standard deviations away
from w).
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VARIATION IN LONGEVITY: SEEDS

Ability to germinate following storage (%)
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VARIATION IN LONGEVITY: SEEDS x ENVMT
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VARIATION IN LONGEVITY: SPECIES

Predicted times for viabillity to fall from 98 to 26% if the seeds are stored at 8%
moisture content and 5°C)
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* Properties of the glassy state
(sugars, proteins)?
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* Antioxidant capacity?

» Ability to repair
macromolecules? = - |




VARIATION IN LONGEVITY: GENOTYPE

Use of molecular markers for K and o?
Seeds aged at 10.9% moisture content and 45°C



GENOTYPE

VARIATION IN LONGEVITY
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WHAT DO WE MEAN BY SEED QUALITY?

Seed quality is multi-faceted:

* Purity - physical
- genetic

* Health

* Physiological quality - ability to germinate (germination %)
- vigour, speed of germination

» Properties of the seed Iot.



VARIATION IN SEED QUALITY - SEEDS
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VARIATION IN SEED QUALITY - SEEDS
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VARIATION IN SEED QUALITY - SEEDS

Ability to germinate following storage (%)
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VARIATION IN SEED QUALITY - SEEDS

Ability to germinate following storage (%)
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CONCLUSIONS

» Seed longevity varies between species, between seed lots within
a species and between individual seeds within a seed |ot;

» Seed-to-seed variation in longevity results in a normal distribution
of seeds deaths over time, described using K and c;

> Seed scientists are starting to identify seed ‘longevity’ genes (and
networks);

» Enhancing longevity should also enhance seed quality and the
length of time the quality is maintained.
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