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Promilleafgiftsfonden for landbrug

6. Status on Promilleafgiftsfonden projects - 25 & 26

« 2023-2025
s*Halm til det hele (Straw yield + Protein Wheat)
s KlimaProtein (Drought/roots Faba bean + Clovers)

Klimaprotein 2023-25 Q[D Halm til det hele // (. D cosees

onkurrencedygtig Planteproduktion

“Sustainable cultivation of protein crops with a low
environmental and climate footprint for the climate
of the future” E——
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HTDH: HalmTilDetHele — background/potentials

Mere halm fra foraedling muligt...

Det Nationale Biogkonomipanel: “ha/m er en af de bioressourcer, der bade kan
oges betragteligt, og som ikke udnyttes optimalti dag.”

Hostteknologi kan gge mangden af halm vi samler - fa det hele med

Men foraedling kan ege mangden af stra vi kan samie -

Vi har i arevis foraedlet mod mindre stra

20% mere stra'muligt-(siger.faradlerne) uden det giver tab i kerne (lejesaed?)

Menaforaedlerne vejerikdee-halm ved host, sortsbeskrivelse, ser ikke pa
"halm&ﬁtters,é;@_gfﬁd_@g‘kakn vi lede efter halmrige sorter agihvad-er potentialet

—_—

(mangler studier)? —————————
9 ‘\\F—o‘@—m;&sgggjﬁchg;mkobsen, Sejet planteforaedling
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HTDH: Large variation in straw yield, also in high yielding
varieties.

Variation i udbyttet

Halm vinterhvede Korn vinterhvede
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HTDH: Potentialer for brug af droner til biomasse
bestemmelse

Maling af digitale hgjder og biomasse daekke

https://www.mosaicS1.com/technology/lidar-vs-
photogrammetry-which-is-better-for-point-cloud-creation/

RGB, Multispectral (foto) LIDAR (laser scanner)
“ ‘
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HTDH - Digitale modeller baseret pa dronedata til brug hos

foreedlerne

N7l DLF

Online veerktgj

44444

https://halmtdh.atkhan.info/

Fri tilgaengelig website
Afgrgde-specifikke modeller
Planteteelling

Asktaelling

Billige metoder til at kvantificere
flere udbytte komponenter | marken,
Der kan bruges aktivt | foreedlingen af
Mere hgjtydende sorter.
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HTDH: Protein winterwheat

Increasing Grain Protein Content (GPC) In Wheat -
The Genomic way

Sandip M. Kale

(= (D SEGESQO Promilleafgittstonden for landbrug

Konkurrencedygtig Planteproduktion
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HTDH: Increasing the gran protein content (GPC) in wheat -
the genomic way.

Wheat Grain Protein

Nutritional Value
Souwrce of essentiol AAs.
Improve food and feed quality.

=

. Processing & End use
mmdm . Grain ' Determine dough strength

Controlled genes (eg. p and elasticity.
Gre-81.NRTY. - Protein i il G

quality.

L

Economy

Premium prices for high protein

bread.

Export opportunities.
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HTDH - Increasing the gran protein content (GPC) in wheat -
the genomic way.

Wheat Grain Yield (GY) & Grain Protein Content (GPC)
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Invers correlation between yield and proteincontent-the project focused on the
decoupling of the two
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HTDH - Increasing the gran protein content (GPC) in wheat -
the genomic way.

Tackling negative relation in GPC & GY
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HTDH - Increasing the gran protein content (GPC) in wheat - ¥
the genomic way. o §

Summary & Future Prospective

+ We identified a region on chr2B explaining 11.5% and 14.45% of the variation in GPC
and GPD, respectively.

* It corresponds to a 0.5% increase in GPC.

* The region also harbor Pmé locus and negative effect on GPC.

* Breaking the linkage between Pmé and GPC is needed.

« New Breeding Techniques (NBTs) like mutation breeding, CRISPR-Cas9 can be used

GWAS fixing the introgression
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HTDH - Increasing the gran protein content (GPC) in wheat -

the genomic way.

Screening of genetic and phenotypic data from
different populations of winterwheat varieties from
Scandinavia and Europe.

A specific regionis responsible for lower protein
grain content

The gene is couple with a resistance trait for mildew,
but via CRISPR or similar methods, they can be
decoupled

Successful decoupling can increase the grain
protein content with 0.5%

It would contribute significantly to the Danish
protein balance and the quality of Danish
winterwheat

Recomed 38 March 3039 | Acempua: 25 buna 3039
MR 10 1t R

ORIGINAL ARTICLE m
Special Section: Whest Genomics snd Genetl

An introgression from Triticum timopheevii reduces grain protein
content in winter wheat populations

Sandip M. Kale' | Cristiana Paina’ Winnie S. Fiichtbauer® | Pernille Bjarup’
Pernille Merete Sarup’ | Janus Asbjern Schatz-Jakobsen® Jihad Orabi’
Finn Borum® | Ahmed Jahoor' Hearik Brinch-Pedersen’

Abstract

Improving grain protein content (GPC) in wheat (Triticum aestivam L) is crocial
for enhancing end-use quality and ensuring cfficient nitrogen (N) utilization, thereby
roducing cnvironmental damage caused by excess N. However, progress in increas-
ing GPC has been limited because of the strong negative correlation between GPC
and gruin yicld (GY), s well as the scarcity of multi-locativn, malti-year phenotypic
data. In this study, we analyzed the variation in GPC. GY, and grain peotcin deviation
(GPD) using multi-location, multi-year phenotypic data from winter wheat varietics
in regioas. A we observed a negati

between GY and GPC, with recent cultivars showing higher GY but lower GPC.

Additionally, a penome-wide association study (GWAS) in two independent popu-
lations sdentified significant marker-trait associations (MTAs) for GPC and GPD,
with key MTAs Jocated on chromosome 2B (che2B), bighlighting its cemral role in
the regulation of these traits. Interestingly, the MTA for GPD oa chr2B coincided
with an introgression from Triticum timopheeris, which was associated with reduced
GPC i th ™

powdery mildew resistance pene (Pm6), appears 1o negatively affect GPC, likely due
1o linkage drag. These findings emphasize the importance of che2B in wheat brecding
and suggest that advanced genomic techniques, such as mutagenesis and CRISPR-
Cas, could be employed 1o mitigate negative pleiotropic effects and improve GPC
and GPD. Overall, this study provides valuable insights into the genctic architecture
underlying GPC in wheat and offers directions for future breeding strategics aimed
at enhancing protein coatent
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Klimaprotein — Focus on fava bean, red/white clovers

Hvidklgver ' Hestebgnne
L. o
Trifolfmirepens Vicia faba

Rodklgver ==
Trifolium pratense
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Klimaprotein — foraedling efter hgjere
polyphenoloxidaseaktivitet og proteinindhold i radklaver

Der er tilstraekkelig variation | bade raprotein og polyphenoloxidase aktivitet | redklgversorter.
Udfordring at radklaver er populationssorter

Polyfenoloxidase i rodklsver
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Klimaprotein — muligheden for at bruge bladaftegninger i
foreedlingen af nye klgversorter

AberConcor
AberBoost |
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COMBINED GENOMES WENT GLOBAL IN ALLOPOLYPLOID WHITE CLOVER ) Coromosome ' '
www_plantcell.org
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Klimaprotein — Hestebgnne, koblingen mellem tidlig
rodudvikling og udbytte

Article

Thegiant diploid faba genome unlocks
variationinaglobal protein crop

https://dol.org/10.1038/s41586-023-05791-5 karthick Jay '*, Ag ka A, Golicz®®, Jonathan Kreplak®*, Lavinia . Fechete®,
) Deepti Angra®, Petr Bednaf®, Elesandro Bornhofen’, Hailin Zhang', Raphaél Boussageon’®,
Recelved:23 September 2022 Kaur®, Kwok Cheung?, Jana Cizkov4®, Heidrun Gundlach®, Asis Hallab"?,
Accepted: 3 February 2023 Baptiste Imbert’, Gabriel Keeble-Gagnére®, Andrea Koblitkova®, Lucie Kobrlova®,
; . m Petra Krej&i®, Troels W. *, Pavel ™, Marcin Nadzieja®,
- 2023
Sbiised omlice: O Merch 602 Linda Kamrgaard Nielsen®, Petr Novak®, Jihad Orabi®, Sudharsan Padmarasu’,
Openaccess Tom Robertson-Shersby-Harvie®, Laura Avila Robledillo®, Andrea Schiemann®,
= Jaakko Tanskanen”, Petri Toronen™, Ahmed O. Warsame®, Alexander H. J. Wittenberg"®,
= 4 ; : \
Checkfor updates Axel Hi Ibach', Grégoire Aubert®, Pi E L Courty?, J lav Dolezel®,
Liisa U. Holm®, Luc L. Janss’, Hamid Khazael”, Jifi Macas", Martin Mascher'®,
Petr Smykal™, Rod J. Snowdon’, Nils Stein'”, F (- 25, Jens S d*

Nadim Tayeh®, Ana M. Torres™, Bjorn Usadel"”, Ingo Schubert', Donal Martin ()'Sulllva,n'I -
Alan H. Schulman™ = & Stig Uggerhoj Andersen*=

Hestebgnnegenomsekvens og genetiske markgrer
Der skabes lgbende mere viden om hestebgnner,
som kan hjeelpe | foreedlingsindsatsen

IMFABA MEETING ELESANDRO BORNHOFEN
30 1AM, 2024 POSTDOC

James Hadley, University of Reading
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Klimaprotein - Hestebgnne, koblingen mellem tidlig
rodudvikling og udbytte

2022_Dyngby

2022_Svino

* There was a positive correlation
between early root growth and
yield, although large variation.

Field row

2623_Dyr;-gby ‘ A L ' ébzs_samb;rg
* This knowledge should be ; i
implemented with breeders, for

the early screenings
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