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Most crops:species-are lsaltrsensiti

- Lessthan50 mM NaCL in saltsensitivecrops enough
to reduceyieldby 50%

Seawater salinity:
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aas an orman _ 500 m|\/| NaC|

~ 50 Ds/m =M<9cm
~ 1700 mg CIL

<]
<}

LI LA B B N S AR LA

[ o
Q Q
T T

Relotive Crop Yield
B
Q

20 -

sssssssssssssssssssssssssss

it

ECe, Millimhos/Cm



Plants-growing on-saline soilsface
several challenges

1. Water uptake is
hampered because of
the € of the soill

2. Saltsaccumulate
within the plant to
toxic levels

3. Deficiencieof
essential nutrients
occur,e.gK*
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Saltitolerance:is a.complexitrait

Accumulatiorand
compartmentation of ions
Synthesi®f compatible
solutes

Regulation of the salt
concentration inthe
transpiration stream

Uptake of essential
nutrients
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OPl ants capabl e lifedycles o
in a salt concentration of at least 200 mM NaCl

(~40 %seawate) under conditions similar to
those that might be encountered in the natural
environment

Flowerand Colme{2008) NewPhytologist

Halophytes

A Only <1%of all plant magnolids
speciesare halophytes

A Polyphylogenetiorigin fnopdeots

eudicots”

core

Flowers et al. (2011) Functional plant bic
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Halophytes

Salicornia dolichostaabyahe island of Texel, The Netherlands
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Strategiesdo’develop: satiblerant
crops
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Domestication of halophytes
Growth rate, yield, undesirable components

Classical or marker -assisted breeding of conventional crops

Limited succesprobably not enough genetic potential among the
cultivars

Variation concerns lowevel salt tolerance
Although some success with increased salt tolerance in wheat
Munnset al. 2012

Genetic engineering

Knowledge of saltolerance mechanisms and their genetic
determinants; at present not available
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Genetic engineering

Knowledge of saltolerance mechanisms and their genetic
determinants; at present not available
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DomesticationSalicorniapp.

Drip-irrigation experiment withSalicornia

resorvoir with pump

Containers with
Salicornian coarse
sand

A Salinity irrigation
water?
A Additional nutrients?
A Germination?
A Yield
A Nutritional value Reservoir with
pump

DomesticationSalicorniapp.

Drip-irrigation experiment
with Salicornia www.zeekraalwijzer.nl

Zeekraalwijzer

A Cultivation

A Origin Salicornim supermarkets
A Quality criteria

A Nutritional value
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Domestication-of-halophytes

Salicornian the
supermarket

A Sea beet

A Sea kale

A Commonmelilot
A Quinoa

Strategiesdaldevelop: saiblerant
crops

C Domestication of halophytes
A Growth rate, yield, undesirable components

C Classical or marker -assisted breeding of conventional crops

A Limited succesgrobably not enough genetic potential among the
cultivars

A Variation concerns lovievel salt tolerance

A Although some success with increased salt tolerance in wheat

Munnset al. 2012

Genetic engineering
Knowledge of saltolerance mechanisms and their genetic
determinants; at present not available
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Classical orrmarkeassisted
breeding-of conventional craps

A Success story: Increased salt tolerance in durum wheat
(Munnset al. 2012)

Durum wheat Ancestral Bread wheat
TmHKTL:5 TmHKT1;5

> Increase of 25% seed yield in durum wheat under saline
conditions

Strategiesdaldevelop: satiblerant
crops

C Domestication of halophytes
A Growth rate, yield, undesirable components

C Classical or marker -assisted breeding of conventional crops

A Limited succesgrobably not enough genetic potential among the
cultivars

A Variation concerns lovievel salt tolerance

A Although some success with increased salt tolerance in wheat

Munnset al. 2012
C Genetic engineering
A Knowledge of saltolerance mechanisms and their genetic

determinants; at present not available
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Salttolerancermechanisms in
halophytes

A Salt tolerance is a
multigenic trait

A Function of a gene
depends on the level

and location of D e
expression s %

Salttolerance:-genes ifalicornia

Unique growthstimulation in response to salt
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Growth in response to:salinity
Spinaci&ersusSalicornia
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Results

Enhanced SOS1 expression and
suppression of HKT1;1 iBalicornian

comparison withSpinacia
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Results

- At low external salinity: Leaf cell
Constitutiveactivity of the vacuolar Ve
H*-pumpsand theNa*/H*

exchanger irBalicornia

®

- At high external salinity:

Better Na" retention insidethe
vacuole inSalicornian comparison

with Spinacia //%\
Na*
Crr o)
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Prospects
¢ Engineeringalttolerancein
glycophyticcrops
A Indentificationof the key processes -

andgenes ‘
A Confirmationof thesecandidatesalt ‘

tolerancegenes

A Pyramidingf validatedsalttolerance
genesdn targetcrop species

¢ Domesticationof halophtes cr /ﬁ\ Ne
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. Thank you for your attention
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