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Variability in plant size at harvest and therefore marketable yield is greatly
influenced by crop establishment
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Seed imbibed in osmotic solution (priming)
Time
® 2006 Gerhard Leubner - The Seed Biology Place - http:/iwww.seedbiology.de - Redrawn/modified from:

Bradford KJ, Bewley JD (2002). Seeds: Biology, Technology and Role in Agriculture. Chapter 9, pp. 210-239.
In: Plants, Genes and Crop Biotechnology (eds Chrispeels MJ, Sadava DE), Jones and Bartlett, Boston.

1983 Bulk Priming in Polyethylene Glycol, D. Gray in collaboration with
University of Birmingham showed large scale priming was possible




Balance«w
records

water added

Primed seeds on the market

five years after concept

Ann Flaherty
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THE MOVE by research stations
towards a more commercial out-
look was very clear at IHR Wel-
lesbourne’s members' day. Of the
five projects discussed one which

volved non-osmotic priming of
seeds was already in the
marketplace and a license was
being sought for a second piece of
work on an identification test for
bacteria and viruses.

The idea of non-osmotic prim-
ing — a seed treatment which
increases the speed and uniform-
ity of plant establishment by con-
trolling hydration without using
osmotic substances like poly-
ethyleneglycol — was first con-
ceived at Wellesbourne five
yearsago.

Studies on the effects of
weather patterns on seedling
establishment led to the develop-
ment of a computer simulation
model. The model predicted that

under conditions of moderate
water stress, seeds develop in the
soil to the point of germination
but no further until the stress i

relieved, after which germina-
tion is extremely rapid and uni-
form. By controlling the extent of

it was noted that
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Dr Hugh Rowse (left) of IHR Wellcsborne and Howard Vau-
ghan of Booker Seeds compare the growth of primed seed (left)
with natural seed. Booker have boughta license to use thedrum

priming system developed by Wellesbo

urne.






2000s: Genetics of seed vigour and performance, WE Finch-Savage

Trait to gene analysis in B. oleracea identified two QTL containing
three genes

QTL Genes
Speed of Germination (SOG) 1 { = Encodes protein of unknown function (At3g07060)
= Encodes Polypyrimidine Tract Binding
Protein 1 (AtPTB1), regulates alternative mRNA
splicing
Speed of Germination (SOG) 2 ‘[ = Encodes ABA catabolic enzyme (At2g29090)

Mechanism:

determines abscisic acid (germination inhibitor) content
determines sensitivity to abscisic acid
regulates the presence of the BoLCVIG1 active variant



10 days at 5°C 5 days at 20°C
Low temperature stress induction of secondary dormancy

Female with selected alleles @ Female with standard alleles
10d 5°C +5d 20°C 10d 5°C +5d 20°C

35 96 0 6
28 96 0 10
72 94 19 44

9 96 0 4
43 100 0 8
28 99 0 4
69 97 35 58

41 < 8 19

Patent applications:
EP2013/053845 (Modulation of seed vigour)
EP1315154.3 (Plants with improved traits)




Mitchel, Johnston, Bassel (2017)
Journal of Experimental Botany

68:809-817
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They suggest that understanding these underlying mechanisms of variability (bet hedging) in
seeds, will lead to strategies that increase seed population uniformity to enhance agricultural

production across variable climatic conditions
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