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@AQUACOMBINE

PANEL SESSION [|: CULTIVATION OF HALOPHYTES

How to cultivate halopyhtes indoor and outdoor -

Pros and cons, challenges and differentiation of options
11.20-12.00 CET, AUDITORIUM C1.119

MODERATION AND IMPULSE PANEL
PROF. DR. JUTTA PAPENBROCK A RUI MIRANDA ROCHA
LEIBNIZ UNIVERSITY HANNOVER RIASEARCH, UNIPESSOAL, LDA

Plants can be cultivated in different ways: in a

nutrient solution, in several substrates and in soil. FLAVIA DUARTE
Each cultivation technique has pros and cons, also
dependent on the climatic conditions, the plant
species and the purpose of the crop plants.
Halophyte cultivation provides additional challenges.
After a short introduction we will highlight project

results and discuss several aspects from different ' FARMER, OWNER OF SALINE LAND

EUROPEAN SALINE FARMER'S
ASSOCIATION/ADRAL/IRRADIARE

perspectives with the diverse panel.
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CHALLENGES

» Species

» Seed material

» Cultivation optima, also for biorefinary purposes
» Biomarkers for stress and certain traits

»> Best time point for harvesting

> ..




SPECIES DETERMINATION BY MOLECULAR TOOLS
ITS
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e Salicornia material for
species determination

S. bigelovii clade

Sa.pacifica (EF433602)
neel (EF433595)

e Salicornia material for
species determination

e Salicornia material for
species determination

¢ Seeds/material for
species determination




e Salicornia material for
species determination

%[4S bigeron (4]
‘igelouii (EF433609)

SPECIES DETERMINATION BY MOLECULAR TOOLS A | e
§

species determination

Sa.off porennis (€F433603) | S

- : : .
Salicornia dolichostachya, S. procumbents, Tl =

S. ramosissima

e Salicornia material for
species determination

>sima isolate D9 external transcribed spacer, partial sequence

Salicormia ramosissima isolate D23 external transcribed spacer, partial sequence e Seeds / material for

Salicornia ramosissima isolate GB3 external transcribed spacer, partial sequence . . .
<4 Corinne 1 Species determination

Salicornia ramosissima isolate D15 external transcribed spacer, partial sequence
Salicornia persica isolate RN external transcribed spacer, partial sequence
Salicornia persica isolate N external transcribed spacer, partial sequence
Corinne 2

8 Salicornia dolichostachya isolate NLD1 external transcribed spacer, partial sequence
Salicornia dolichostachya isolate D1 external transcribed spacer, partial sequence
Salicornia bigelovii isolate H4 external transcribed spacer, partial sequence

Salicornia perennans isolate Kaz external transcribed spacer, partial sequence .
[® Sarcocornia fruticosa isolate IS external transcribed spacer, partial sequence CO m p a ny ( n Ot a Ct I Ve a ny m O re ) :

Sarcocornia perennis isolate GB22 external transcribed spacer, partial sequence
Sarcocornia perennis isolate GB2 external transcribed spacer, partial sequence

Sarcocornia perennis DK Salicornia europaea
Seed source necessary!

Salicornia ramosissima Salicornia dolichostachya
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CULTIVATION OPTIMA - DEVELOPMENT OF BASIC AGRONOMIC TECHNIQUES
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R ”! Hoagland solution plus NaCl

i S. europaea: Biomass 12.12 kg/m? (20 g/L NaCl)

Aster tripolium: Biomass 3.6 kg/m? (10 g/L NaCl)
Crithmum maritimum: Biomass 1.84 kg/m? (5 g/L NaCl)

B

"~ *Tripolium and Crithmum production is higher under non-saline
conditions

V
ﬁ'“m] Germination: 2 weeks, soil irrigation with freshawate

Growth conditions: irrigation with 3
18 ppt) and freshwater to main
S. ramosissima: Estimated big

ent (salinity —




Volatile_Loss
Ethanol_Extractives
Water_Extractives
Other_Insolubles

CULTIVATION OPTIMA - BEST TIME FOR HARVESTING

Glucan
Xylan
Arabinan
Lignin
Ash
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Weeks aftertransplanting

needs further development

@ First criteria,




NON-INVASIVE METHODS FOR PHYSIOLOGICAL STATUS DETERMINATION

et [ (Fiji Is Just) Image)
ol.biomed File Edit Image Process Analyze Plugins Window Help

A Digitalization of agriculture

iv:" —-E-;]; e.g. use of drones!
1' ' - No standard protocols yet!

463

TEMPERATURE e <
MEASUREMENTS WITH EAr——

A THERMOCAMERA CALCULATING THE LEAF/



Q Water

Buffer

Reverse (+ DTT + RNase inhibitor)

transcriptase

INVASIVE METHODS FOR (PHYSIOLOGICAL) STATUS DETERMINATION
QUANTITATIVE PCR - GENE EXPRESSION ANALYSIS

RNA template

For details see poster!
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NaCl-treatment and harvest timepoint
B Mean quantity shoot ™ Mean quantity root
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CULTIVATION IN THE FIELD

sea beans

MANY OPTIONS

R* ResearchGate E ScienceDirect.com K ResearchGate sm Dim.ie @ International Center for Biosaline Agriculture s Dim.ie
Salicornia brachiata cultivation. Plan.. ~ Halophyte crop culti.. ~ Accessions of Salicornia bigelovi.. ~ Cultivating Salicornia europaea.. New study finds brackish water best for Salico.. Cultivating Salicornia europaea ..

NOT YET STANDARDIZED . &' " w

! Invest in Saxony-Anhalt [ ScienceDirect.com ® Hortidaily W Wikipedia 8 pa - picture alliance gm bim.ie
Agriculturalist and Geologist Bring H... Halophyte crop cultivation.. ~ We were the first in the world to ha.. Salicornia - Wikipedia pa - picture alliance Cultivating Salicornia europaea (Marsh S...

Pt Wit

WHCI [ Pyvabagy ond bsiegy of miegyer Mot
Laig o Seh s Bvemevrents.

H s - . . . ™, - ? Sabeomy 50 cup phomt = Serparst repsn selechcn
3 b : oiit s u,m«qmmaqwmmmn-
¥ S Eiad > Ve bt camdilies
. » - {
v 4 \ - ° P - - --'
A M il . [ — -, -
i o - “ Al \ ) ’




Developed countries

NEXT STEPS AND POINTS FOR DISCUSSION

» Sustainable cultivation (agronomic techniques!) Developing countres

» Economically successful production (specific directions)

» Further upscale of the biorefinery processes (bioeconomy!) 4 .uie 1and per capita (ha in use per person)

Source: Bruinsma (2009)

» More species

» Species that produce also starch/grains




d E Google Kalender - November = X & wetter hannover - Google Such X S leo english - Google Suche x 2 Action CA22144 - COST

<« > & 23 costeu/actions/CA22144/#tabs+Name:Description

M Gmail @B YouTube 9 Maps [ Alle

Open call Q o

COST Actions Funding COST Academy Fund your network = e

SEARCH e-COST MENU

CA22144 - Sustainable use of salt-affected Ian"réls

&2 Downloads

X 2 Action CA22144 - COST

]

_ c ¥ O & 0O
Home > Browse Actions > Sustainable use of salt-affected lands (SUSTAIN)

ting Groups and Membership

Description Management Committee Main Contacts and Leadership Working Groups and Membership

Description

Action Details

Salinisation, the accumulation of water-soluble salts in the soll, is one of the major causes of soil degradation affecting 833 million hectares of land

and 1.5 billion inhabitants worldwide. However, these lands can be used by applying saline agriculture, involving soil, water and salt-tolerant crop MolU - 054/23

L= [

management methods. Cultivation of salt-affected lands aids in addressing food and water security in the times of progressing climate change and CSO Approval date - 12/05/2023

population growth. As aresult, there is an urgent need to create a network of research and practice and foster the sustainable use of salt-affected

Start date - 03/10/2023
lands.

Frnd dAata -N02/10/2027

Working Groups

Action Details

Number  Title Leader
5] MoU-054/23
1 Soil and water salinity: physical and biochemical Or Michail ORFANOUDAKIS. -
characteristics at different scales rriehal /\ CSO Approval date - 12/05/2025

Start date - 03/10/2023

2 Plant responses to salinity at the shoot and the root level Prof Jutta PAPENBROCK
End date - 02/10/2027
3 Total value of saline ecosystems and landscapes Ms Zenepe DAFKU v
4 Knowledge sharing and stakeholders’ engagement Prof Henrik Per ARONSSON How canll partidpate?
5 Policy framework for the salinisation management Dr Vitor Jodo PEREIRA DOMINGUES MARTINHO v * Readthe Project Description MoU
) ® |nform the Main Proposer/Chair
6 Network communication and dissemination of results Dr Luisa CUSTODIO

of your interest (email)

Nrking allila

Co-funded by the European Union's Horizon 2020
research and innovation programme under Grant
Agreement NO. 862834, Any results of this project
reflect only this consortium's view and the European
Commission is not responsible for any use that may
be made of the information it contains.
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PROF. DR. JUTTA PAPENBROCK
LEIBNIZ UNIVERSITY HANNOVER

Professor at the Institute of Botany of the LUH, Germany. Leader of WP2
“Cultivation of Halophytes”

Topics: Interested in stress-tolerant plant species and their development to
new crop plants, in the effects of biostimulants on plant growth and in the
characterization of specialized molecules from plants. Expertise in: Plant
physiology, molecular biology, analytics.

Jutta.Papenbrock@botanik.uni-hannover.de
Tel +49 511 762 3788

https://www.botanik.uni-hannover.de/en/research/research-groups/sulfur-
metabolism-and-abiotic-stress

) AQUACOMBINE
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