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Fran Redaktor’n

From the editor

Jens Weibull

Den 8 november forra dret — siledes strax
efter att Gustav Adolfsbakelserna hade itits
upp och forberedelserna infér Mérten var i
full gdng — togs tva viktiga beslut av Europeis-
ka Radet i Bryssel. Det skedde under vart 8st-
ra grannland Finlands ordférandeskap, och
kan kanske ses som ett bevis pa klassisk finsk
dadkraft. Atminstone dristar jag mig att se det
si. Det forsta ridsbeslutet innebar att man
uppdrog 4t den nytilleridda kommissionen
att "att ligga fram en studie mot bakgrund av
domstolens dom I mal C-528/16 om stillningen
for nya genomiska metoder enligt unionsritten,
och ett forslag, om si ir limpligt med hinsyn
till resultaten av studien”, som det formellt ut-
trycktes. P4 ren svenska betyder det alltsa ate
frigan om riktade mutationer genom de nya
foridlingsmetoderna (lis: CRISPR/Cas9) nu
blivit s& akut act man maste ta tag i den. Att
de nya teknikerna medfér konsekvenser for
forskning, vixtforidling, industri och handel
ir nu — foga férvanande — ett faktum. Utred-
nings- och, si sminingom, lagstiftningsma-
skineriet i Bryssel har alltsd tuffat igng pd
allvar. Och hur det kommer att sluta kan vi
bara spekulera.

Det andra beslutet hinfér sig dill ett svare
nederlag som kommissionen led 2014. Efter
flera 4rs utredande och férhandlande fanns
ett nytt forslag till sd kallad harmoniserad
lagstiftning om saluféring av vixtféroknings-
material. Enkelt uttrycke 4r det byrakrats-
venska for forsiljning av utside och plantor.
PRM-forslaget, som det benimndes, var
egentligen inte sd tokigt och inneholl en hel
del bra forslag om forenklingar, undantag for
sma verksamheter och annat. Men EU-par-
lamentet ville inte veta av kommissionens
idéer och forslaget dkte i papperskorgen.

4

Det var en si smirtsam forlust att hela
PRM-ballongen pyste ihop, och har alltsd
under sex ars tid legat dir som en kall trasa.
Anda tills vara finska vinner tog mod till sig
och fick dill ett ridsbeslut om att uppdatera
den nu timligen féraldrade lagstiftningen.
Det tar sin bérjan som en studie som ska re-
dovisas i slutet av detta ar, och sedan fir vi se.

Att vara EU-kommissionir i dessa dagar
kriver onekligen savil sin kvinna som sin
man. Och da tinker jag inte i forsta hand pd
den pagdende viruspandemin och dess oer-
hérda effekter pd handel, industri och minn-
iskors liv utan pd alla de utmaningar som var
europeiska union stdr infér. Green Deal, nya
CAP, en EU-budget minus Storbritannien,
forskningsbehov, immigration, grinséverskri-
dande miljproblem, nationalistiska strivan-
den, héllbart fiske — ja, hela paletten. Och
den enkla sanningen ir ju att vi inte har nigra
alternativ. Vi mdste 16sa problemen tillsam-
mans och utan att i forsta hand se till egenin-
tresset. Jag dnskar kommissionsordféranden
Ursula von der Leyen och hennes kabinett all
lycka till. De kan de behéva.

Virens nummer rymmer nagra rapporter
fran det seminarium om sortprovning som
foreningen anordnade pd Ultuna 2 december,
en bred exposé om satsningen Svensk potatis-
foridling, liksom en sammanfattning frin en
tvidagarskonferens om det samnordiska pro-
jektet om Public-Private Pre-breeding. Dir
kan man verkligen tala om gott samarbete!
God ldsning!
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On November 8 last year — thus shortly after
the Gustav Adolf pastries were eaten and pre-
parations for Marten were in full swing — two
important decisions were taken in Brussels by
the European Council. It took place during
the Presidency of our eastern neighbour Fin-
land, and may perhaps be seen as proof of
classical Finnish virtue. At least I dare to see it
that way. The first Council Decision entailed
instructing the newly admitted Commission
“to submit a study in light of the Court of Jus-
tice’s judgment in Case C-528/16 regarding the
status of novel genomic techniques under Union
law, and a proposal, if appropriate in view of
the outcomes of the study” as it was formally ex-
pressed. Thus, in pure English, meaning that
the question of targeted mutations through
new breeding techniques (read: CRISPR/
Cas9) has now become so acute that it has to
be addressed. The fact that the new techno-
logies have consequences for research, plant
breeding, industry and trade is now — not sur-
prisingly — a fact. The study and, eventually,
the legislative machinery in Brussels is thus
seriously underway. How it will end, we can
only speculate.

The second decision relates to a severe
defeat suffered by the Commission back in
2014. After several years of investigation and
negotiation, there was a new proposal for
so-called harmonized legislation on the mar-
keting of plant propagation material. Simply
put, it is ‘Bureaucratish’ for the sale of seeds
and plants. The PRM proposal, as it was cal-
led, was not really that bad and contained a
lot of good suggestions about simplifications,
exceptions for small businesses and other
things. But the European Parliament did not
want to know the Commission’s ideas and the
proposal went in the trash. It was such a pain-
ful loss causing the entire PRM balloon to go
down, and for six years it has been lying there
like a cold cloth. Until our Finnish friends
took courage and arranged for a Council De-
cision to update the now rather outdated le-
gislation. It takes off as a study to be reported
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at the end of this year, and then we will see.

To serve as EU commissioner these days
undoubtedly requires stout women and men.
I am not thinking primarily of the ongoing
virus pandemic and the tremendous effects
it has on trade, industry and people’s lives,
but on all the challenges facing our European
Union. The Green Deal, the new CAP, an EU
budget without UK, research needs, immig-
ration, cross-border environmental problems,
nationalist endeavours, sustainable fishing
— yes, the entire palette. And the simple tr-
uth is that we have no alternatives. We have
to solve the problems together and without
submitting to self-interest in the first place.
I wish the Commission President Ursula von
der Leyen and her Cabinet all the best of luck.
They will need it.

This spring’s issue includes some reports
from the seminar on variety testing that was
arranged by the Association on Ultuna on
December 2, a broad exposition about the
initiative Svensk potatisforidling (Swedish po-
tato breeding), as well as a summary from a
two-day conference on the joint Nordic pro-
ject on Public-Private Pre-breeding. There
you can really talk about good cooperation!
Good reading!

Jens Weibull
Jens.weibull@gmail.com
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Sortprovning ur en

vaxtforadlares perspektiv

Variety testing from a breeder’s perspective

Tina Henriksson

Det finns tvd typer av sortprovning i regi
av. SLU/Hushéllningssillskap; dels 4r det
VCU-provningen som syftar till att fa sorter
godkinda for listning pa den svenska sort-
listan, dels 4r det den regionala provningen
som genom linsforsdken syftar dill att ge en
jamforelse av olika sorter frin olika sortfore-
tridare for att skapa ett bra underlag for for-
siljning, marknadsforing och ridgivning om
sorter. For vixtforidlaren ar det i forsta hand
forsdken som syftar till att f4 sorterna listade
som ir viktiga men naturligtvis 4r det viktigt
for oss att alla sortférsoken haller en hég och
jamn kvalitet. Det 4r numera ocksa si att i de
flesta grodor ligger VCU-provningen som en
del i forsoksserien med marknadssorter-alltsa
i samma forsok.

Oavsett vilket syfte forsoken har sa dr det

kvaliteten pa forsdken som ir viktiga for oss!

Och vad ir det d4 vi vill ha?
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Bra forsoksutforande, med alla atgirder ut-
forda. Forsoken ska i forsta hand ge en bild
av avkastningen pd de olika sorterna — de
miéste dirfér vara utlagda pd jimn mark,
inte skuggade, inte for nira en vig eller dir
man hade en betstuka férra aret... Ogris-
bekdmpning och godsling ska utforas i tid.
Ingen stallgodsel.

Lika stora parceller, lika stora mellanrum,
grinsning utford i tid. Vildigt sma skill-
nader hir blir stora fel om de gir igenom
hela férsoket. Man maste kontrollmita att
parcellerna ir lika langa i bigge dndar av ett
forsok och se till att markorer sitter jamnt.
Forsok som man kan hitta till, tydlig skylt-

¢
i i
Z L

bild 1. Avancerad forssksteknik ir ett krav i modern
sortprovning.

ning, gdngar, korrekt GPS-position angiven.
Forsoken dr officiella och vem som helst
som har intresse i forsdken maste kunna hit-
ta dem och pd ett rimligt sitt ta sig fram till
dem. En éversiktskarta med en GPS-posi-
tion behdvs, liksom en flagga vid vigen som
visar var man ska ga in dll forsoket.
Relevant placering i landet — platser som
overensstimmer med odlingen av en groda.
Vi kan naturligtvis ta fram sorter som blir
ideala pa en viss forsdksplats — men for att
sorterna ska bli av storsta méjliga bonden-
ytta ska naturligtvis merparten av férsoken i
en viss groda ligga inom det odlingsomride
dir stor areal av grodan odlas.
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e Snabb och korrekt redovisning 4r ocksi av
storsta vikt. Ett forsok som inte dr redovisat
innan urval infér ny sadd ér i princip ett
ogjort forsok. Vi kan naturligtvis inte an-
miila sorter till nista 4rs forsok innan Arets
forsok ir redovisade. Att resultaten frin
nagot forsdk kommer in senare dr accepta-
belt, men merparten av férsoken maste vara
redovisade och sammanstillda innan nista
4rs anmilningar ska in. Att férsoken redo-
visas [6pande ir alltsd av stdrsta vikd!

Det finns manga mojligheter till forbict-
ring av kvaliteten i sortférsoken. En del av de
forslag vi skulle vilja ligga fram ir foljande:

e I nuldget har vi bara tvi behandlade led
pa varje forsoksplats; en dndring till tre
upprepningar av behandlade led pé var-
je forsoksplats + observationsparceller for
sjukdomsgradering skulle stirka avkast-
ningssiffrorna visentligt.

e De tre behandlade leden kan di stirkas
med tre obehandlade led pa vissa forsoks-
platser, men bara for marknadssorter eller
sorter precis innan marknadsintroduktion.
VCU-sorter och 1-aringar behover inte ha
de obehandlade leden.

e Ett sortforsok for enbart sjukdomsobserva-
tioner liggs pa si manga platser som moj-
ligt i en upprepning med smé parceller som
inte skordas. Detta system har anvints i
Danmark i minga ar och fungerar utmirkt.
Platserna kan viljas si att de ir speciellt
lampliga for vissa sjukdomar (och t.ex. vin-
terhirdighet) och dirmed finga upp mer
sjukdomsproblem #n tidigare. Sddana ob-
servationsforsok ir ett effektivt sitt att £ s3
mycket sjukdomsinformation som moijligt
till lig kostnad.

¢ Eko-sortprovningen skulle kunna samord-
nas med den konventionella, t.ex. med
ytterligare tre upprepningar i ekoodling av
samma sorter som de obehandlade leden pa
vissa platser.
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* Man skulle ocksd kunna gora f6rsoken bil-
ligare genom artt ldta dem bli konkurrens-
utsatta och alltsi kunna utfoéras av olika
forssksutforare pa olika platser i landet.
Ett exempel utifrin pi detta dr att minga
VCU1-forsdk i Tyskland och Storbritan-
nien utfors pa sortdgarnas egna forsoksfilt
och i deras regi (6ppna for alla att besoka).

Dessa forbattringar och  effektiviseringar
skulle kunna goras inom samma budgetram
som tidigare. Det finns inget utrymme for att
gora forsdken dyrare — men det finns méjlig-
heter for att gora dem bittre!

Abstract

For the breeder, different variety trials are ob-
viously important from a national variety lis-
ting perspective. But most importantly, they
should be of high quality and give reliable
results. The article reviews a range of measu-
res that should be considered to improve trial
performance incl. GPS positioning, separate
yield and disease trials, placing trials in the
proper area of cultivation, and others. The

suggested improvements, which are without
cost, will be of benefit to both breeders and
farmers.

" Tina Henriksson ir hostvetefor-
4dlare vid Lantminnen Lantbruk.
tina.henriksson@lantmannen.com
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Jordbruksverkets utredning om svensk
sortprovning: vad hiande sedan?

The Board of Agriculture’s inquiry concerning variety testing: then, what happened?

Jens Weibull

Bakgrund

For dtca ar sedan, 2012, genomforde Jord-
bruksverket sin utredning om svensk sort-
provning som resulterade i rapporten Fram-
tida svensk odlingsvirdeprovning (VCU)'. Vad
var d& 6verhuvud taget anledningen till att

man gjorde detta? Det fanns framfor allt fyra
olika skil:

1. Ungefir samtidigt hade Europeiska kom-
missionen inlett ett arbete for att se dver,
konsolidera och uppdatera den befintliga
lagstiftningen rorande produktion och sa-
luféring av vixtforokningsmaterial, dvs.
utside och plantor. Men arbetet syftade
bland annat ocksd till att revidera regel-
verket kring odlingsvirdeprovning, géra
anpassningar till tekniska framsteg inom
vixtforidling och forbittra bevarandet av
viixtgenetiska resurser. Europaparlamentet
forkastade dock kommissionens forslag i
mars 2014, och strax efter drogs tillbaka
forslaget.

2.1 oktober 2009 tridde direktivet om
hallbar  bekimpningsmedelsanvindning
(2009/128/EG) i kraft med syfte att ligga
fast ramar for hur medlemslinderna ska
kunna uppna detta. Som centrala strategier
lyfter direktivet fram integrerat vixtskydd
och andra alternativa bekimpningsmeto-
der. Flera artiklar i direktivet betonar vik-
ten av sunda grodor prioritera metoder,
diribland resistenta eller mindre mottagli-
ga grodor, for att uppnd direktivets syfte.

'SJV Rapport 2013:12
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D& " kriivs ett mélinrikiar arbete for att bide
utveckla viixtsorter med god och hillbar resi-
stens mot viktiga vixtsjukdomar, och anviin-
da dem i odlingssystemet pd ett satt som inte
dventyrar resistensens varaktighet”.

3.De pigdende klimatforindringarna 6ppnar
for nya scenarier vad giller forekomsten
och utvecklingen av olika skadegorare i
svensk jordbruksproduktion, bidde sidana
som ir redan vil kinda och helt nya. Pro-
blematiken ir vil beskriven i Jordbruksver-
kets rapport Viissa viixtskyddet for framtidens
klimat?.

4.Givet det faktum att det sedan tidigare
fanns ett politiskt mél om ekologisk odling
pd minst 20 % av jordbruksmarken senast
2013 betydde det att det fanns ett behov av
sorter som fungerar vil i ekologisk produk-
tion. Det aktualiserade, i sin tur, frigan om
den svenska sortprovningen borde utvidgas
och forindras for att tillgodose ett tinkbart
stdrre behov.

Utredningsarbetet omfattade, férutom en
bred genomging av befintlig dokumenta-
tion, en ling rad samtal med representanter
for sortforetridarna, utférarna (inkl. SLU),
Svenska Utsidesféretagens Forening (SVUF)
och Jordbruksverkets rédgivningsenheter.

Utredningens resultat och slutsatser presen-
terades bide publikt f6r berérda malgrupper
och fortlspande infor SLU:s Amneskommitté
Odlingsmaterial.

2SJV Rapport 2012:10
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Resultat

I dialogen med sortprovningens olika fore-
tridare gjorde utredningen ett antal observa-
tioner inom sex olika huvudomraden, och de
kommenteras kort i det foljande.

a. Vikten av oberoende
For foretagen, som ir hinvisade till det be-
fintliga systemet for att kunna i nya sorter
godkinda pd nationell sortlista, dr det av
hégsta vike att provningen priglas av obe-
roende och avsaknad av egenintresse. Sort-
4dgarna eller deras representanter ska kunna
lita pa att provningen utfors av en neutral
akeor.

b. Relationen mellan myndighet och utférare
Det radde, férvinande nog, viss forvirring
bland maélgrupperna betriffande kunska-
pen om olika akedrers roller. Sirskilt gillde
detta Jordbruksverkets uppdrag med be-
myndigande att utfirda foreskrifter f6r vad
som giller for intagning av nya vixtsorter
pé sortlistan, och SLU:s uppdrag att opera-
tive ansvara for provningen. Hir efterfriga-
de flera akedrer ett fortydligande.

c. Kompetens, kostnadseffektivitet och uthdl-
lighet
Att bedriva sort- och odlingsvirdeprovning
ir en komplex verksamhet som kriver hog
kompetens, god planering, vil genomforda
forsdk och mycket goda kunskaper i for-
soksstatistik. Till stdd for provningen har
SLU dirfér — i samarbete med utférarna
— tagit fram den s.k. Forsokshandboken.
Trots de bista intentioner hinder det trots
allt varje 4r att forsok av olika skil misslyck-
as. For dem som betalar f6r frsoken ir det
naturligtvis otillfredsstillande.

d. Tillforlidligheten i provningen
En aspekt som ofta nimndes i samtalen
med sortfdretridarna gillde sjukdomsgra-
deringar. Den svenska odlingsvirdeprov-
ningen forlitar sig generellt pa naturliga an-
grepp av vixtsjukdomar. Om arsmanen ir
olimplig kan det forstas fa dll foljd att inga
sjukdomar upptrider verhuvud taget, och
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eventuella sortskillnader uteblir. En forlo-
rad odlingssisong kan dirfor fi stora kon-
sekvenser for hur nya sorters egenskaper ska
kunna bedémas.

e. Provning inom avsett odlingsomrade
Flera aktdrer understrok betydelsen av att
sorterna provas i det tilléinkta odlingsom-
radet, sd att deras egenskaper i mesta mojli-
ga min kommer dill sin ritt.

f. Vikten av snabb, aktuell och palitlig infor-
mation
Lantbrukare, radgivare och minga andra
dr angelidgna om att ha tillging till akeu-
ell och tillférlitlig information om dagens
vixtsorter for att kunna gora ritt val utifrin
givna forutsittningar. Som ett féredémligt
exempel framholls den danska sortinfo.dk
och manga undrade dirfér om ingen mot-
svarande webbtjinst skulle kunna sjositeas
i Sverige.

Utredningens forslag

Jordbruksverket foreslog i sin rapport en rad
grepp for att komma till ritta med de pétalade
problemen. De omfattade, bland annat, att

- fortydliga sortprovningens syfte, mal och
krav (a)

- klargéra de ansvarsforhallanden som rader
(b)

- kvalitetssikra odlingsvirdeprovningen (c-
e), samt

- utveckla en webbaserad sortportal for

svenska forhillanden (f).

Dirutover pekade Jordbruksverket pa moj-
ligheten att i framtiden Gverviga att inkludera
ogriskonkurrerande formaga och fusariumre-
sistens som parametrar for att bedéma nya
sorters odlingsvirde.

Avslutningsvis presenterade Jordbruksver-
kets rapport tre olika scenarier priglade av
olika ambitions- och kostnadsnivier. Myndig-
hetens bedomning var att de foreslagna atgir-
derna skulle kunna leda till en virdeprovning
med hégre kvalitetssikring och dirmed till

9



Seminarium om sortprovning

okad nytta for odlare, konsumenter och miljé.
De enklare och 7billigare” insatserna, som
inrittande av en valideringskommitté och en
sortportal, bedomdes kunna genomforas ge-
mensamt av Jordbruksverket, SLU och sort-
anmilarna.

Och hur gick det sedan?

Faktum ir att alla de dtgirder som foreslogs
for att komma till ritta med utmaningarna i
(a)-(f) (se ovan) har satts i verket. Sedan janu-
ari 2018 finns, for det forsta, ett gemensamt
dokument® som beskriver Jordbruksverkets
respektive SLU:s roller nir det giller svensk
odlingsvirdeprovning (VCU). Myndighe-
terna har ocksd gemensamt tagit fram dels
ett dokument avseende de minimikrav* som
ska gilla f6r svensk virdeprovning, dels stillt
samman en lista éver alla de parametrar som
forekommer i virdeprovningen (bild 1), och
hur de miits.

Sedan flera &r har portalen sortval.nu va-
rit i bruk, som gér det mojlige att ta del av
forsoksresultat fran samtliga forsoksomraden.
De stora jordbruksgrodorna omfattas och
portalen redovisar dven resultat frin den eko-
logiska provningen.

Samtidigt har det viktiga arbetet inom
SLU:s  Amneskommitté ~ Odlingsmaterial
fortsatt. Forutom att imneskommittén har
inrittat en sirskild grupp som kvalitetsgran-
skar och utvirderar de genomférda forsoken,
pagar det fortldpande ett arbete for att stir-
ka svensk virdeprovning ytterligare. Bland
de idéer som har diskuterats kan man bland
notera forslag kring ogriskonkurrens, kvive-
effekeivitet, sorters kinslighet for Fusarium,
satidpunkesforsok, m.fl. Av sirskilt intresse r
forslaget om att dela upp den ettdriga sort-
provningen i regelritta avkastningsférsok och
graderingsforsok for sjukdomar. Det ir en
modell som linge har praktiserats i Danmark

* Dokumentet finns att tillgd pd Jordbruksverkets webb-
plats https://Startsida/Odling/Utside och sorter/For
utsidesforetag/ Godkinnande av sorter/Svensk bruks-
och virdeprovning

4 Se fotnot 3
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och som har visat goda resultat. Modellen
berdrdes i Jordbruksverkets utredning som en
intressant mojlighet att forbittra sikerheten
nir det giller att bedéma sorternas kinslighet
for olika sjukdomar.

Den ndrmaste framtiden

Till sist bér tre olika processer nimnas som
alla kan komma att f& betydelse fér den fram-
tida sortprovningen i landet. I november 2019
beslutade Europeiska Unionens Rid “om en
begiiran till kommissionen att ligga fram en
studie om unionens alternativ till att uppdatera
den befintliga lagstifiningen om produktion och
saluforing av vixtforokningsmaterial, [...]”. 1
praktiken innebdr detta att arbetet med att ta
fram en reviderad lagstiftning nu borjar pé
nytt, och férhoppningsvis roner ett bittre 6de
in det forslag som Europaparlamentet forkas-
tade 2014. I vad man ett nytt forslag kommer
att berdra aspekter av sort- eller odlingsvirde-
provningen ir dnnu helt oklart.

En ny EU-férordning som diremot moj-
ligen kan komma att f3 betydelse for svensk
odlingsvirdeprovning ir 2018/848 (EU) om
ckologisk produktion och mirkning av ekolo-
giska produkter. Dess artikel 13 redovisar gil-
lande bestimmelser for saluféring av vixtfor-
okningsmaterial frin ekologiskt heterogent
material, t.ex. en gammal lantsort. Underar-
tikeln 2c beskriver vilken typ av information
som ska limnas in nir man anmiler sidant
material for saluforing:

"En beskrivning av de huvudsakliga agro-
nomiska och fenotypiska egenskaper som ir
gemensamma  for  véixtgruppen,  inbegripet
forddlingsmetoder, resultar av tester avseende
dessa egenskaper om sidana dr tillgingliga,
produktionsland och det forildramaterial som
anvints.”

Artikel 13 anger inte uttryckligen att eko-
logiskt heterogent material ska ha genomgitt
nagon form av odlingsvirdeprovning annat
in en forsikran frin anmilaren. Om det i

> Celexnummer: 32019D1905
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framtiden visar sig bli aktuellt att jimfora he-
terogena sorter i svensk sortprovning kommer
det rimligen att stilla nya krav pd utforarna.

Den tredje, och avslutande processen, ror
projektet  Vixtforidling i hortikulturell fri-
landsodling® som finansierats av SLU Gro-
grund. Studien, som syftade till att undersoka
forutsittningarna for att starta nya svenska
forddlingsprogram i frilandsodlade gronsaker,
slog fast att det knappast var realistiske. Di-
remot fann rapportforfattarna ett starke stod
bland ménga akedrer for en 6kad nationell
sortprovning av dessa vixtslag. Man rekom-
menderar dirfor act SLU Grogrund stédjer
en utveckling av ett sortprovningsprogram
for svenska producenter av frilandsodlade
gronsaker, frukt och bir, och ser framfor sig
en dkad produktivitet och innovation inom
svensk tridgardsproduktion.

¢ hetps://www.slu.se/globalassets/ew/org/centrb/gro-
grund/dokument/spendrup_s_et_al_200312.pdf
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Abstract

In 2012, the Swedish Board of Agriculture
carried out a study of the national system for
variety testing, and VCU (Value for Culti-
vation and Use) in particular. A number of
recommendations were made. The present
article reviews the developments and impro-
vements that have taken place over the years.
The author discusses the potential effects of
existing EU legislation (Regulation 2018/848
on organic production) or what may be ex-
pected from Council Decision 2019/1905
concerning a study on new marketing direc-
tives. Finally, an initiative aiming at introdu-
cing domestic variety testing in vegetables,
fruits and berries is also commented.

Jens Weibull 4r handliggare
pd Jordbruksverket
Jens.weibull@jordbruksverket.se

Underbilaga 1. Beskrivning av de olika parametrama och hur de méts i férssk och prover

ETTARIGA GRODOR

Fategor Parameter Erret Bestamring )
ding Siard ) Sestams vd 5% &) sehva 8% i sparend oo breasd
Rietsird tgre Mingeen et bersknas med hjslp av skord och et Host-och vimaps, s cch fn
Merskord or behandiing o 5 i Asspannmil
Upplomst (Gradering au antal plantor Gt eer vir. =3 pantor v kturvaten, 100=Fult planantal, spannmai och trndisad
o 1000 (Graderng au antal plantor vir. 1=inga plante av kuurvasten, 100=h pantantal Hesteadéa arter
Sidtinge, sikiangd o Mg au grédan nr den it sin fula ingd 28 spannmdl och rndsd
Hoid vid skord m Mg av grédan vid shérd Ak gricr.
s 1000 3 5 tndsad
Sristyria.syhsyria 1000 100-Rultuppratt s grcir
Gebnsholt % Andelen gronskott okufat  parceten 28 spaneendl
Aabryring 1000 Endast for strdséc. O~inga brutna ax. 100-samiga ax brutna Suasad
Mognad cagw Antal dagar frén sadd och t guimognad Ala grixdor.
Faltgonng % Andel grodda kimor | parceten eler sk érdsprovetinnan triring
1 igha Manoden spilbesiams p3 025 7 Brer kb och i behov p g 3 kst rsming
Opasvikt oz ? = 24 provpor Exolgiska sk
‘Corasgradering 10090 arthestims ala ogess pi v e Exclgiska forsck
Orssning Skaa 08 Cingen drssriog och 5=kt crisring. O ct i enmas i en i om 0,25 s 1 o
Toattet Vatarhal 13 Bestams med NITsini s grocor
Rymavit o Vikten av 1 er Kamorfien. Bestams med NIT ikt #aspannmid
Tusenkomuikt, TKY ] Vikten av 1000 kimoifon. 83 grocor.
Faltal sek 3ms genom at s ' fersok st och virvee, samt iland  hostrg
farfor en staw it ala genom biandningen bir faltalet
Protenhat %W TS Bestims med NIT-ekrik ‘Spanom3l och tmdsid
‘Strkeiehat %S Sestims med NIT ek Vete och kom
Rietthal TS Bestims med NIT-sekrik Hare
Fulkom % Andelen Karor me diameter > 2. mm Virkom
Ot % TS Bestims med NIT-ekrik Opiaxter
Batvoym m Sakvoiymen av 100 g misl. Redovis2s som en diferens il mataren Bestams  unaida Ersd o fnete
Skdorar Bt 3 radering okl 3v angrpen Blady. Graderas vid orskomat Pesiig. vete kom
Gukrost “ : Vete, raguete (var- och hastiorm)
Komrast % Kom
Kromrost % Have
Svarrost % Havre, vete r3g. riguete
‘Sholdfiscksjuka k3 Hasirdg. kom
Mipidaga % Hasirag. vete, Ko, ragvete (ar- oo hastiomm), havre.
Axtusaros. £ Vet hom. rig, riguste
Svarprisika % Vete, nastriguete
Bladficksivha % Veie, ko, hostedgrete, havre
Ramuiara % Kom (vir-och hastiom)
Gurga suikcomsr % 83 grocr
Chokiaefacksyka % Averoina
Rédsat k3 Kam (var- och hastiorm), hawre, vete, rag. rigvete
Tomota % Sk Faps
Kransmogel % sk Ras
Somulsmogel % S5k Raps
Svarficksiuka % Stk och skidskiki Raps
[T
ENSILAGE- OCH KARNMAIS
Parameter ) Sestimring )
Qdling ) Barwrm2 DG 1510 Ensiogemar och kammaps
Parceliskord woms Bestims vid skirc. Riskérd. Vid 30-34 % vattenhak Ensisgemss
Totaskord kg cehotiha  Sestams vid skira. Tomsosians Ensiagemars
Totabkied stirkelse kghaoch dtha  Bestims vid skird. Torsubstan Ensiagemsis
Torsusians % Bestims vd skirc Ensisgemsis

Bild 1 - Exempel p& parametrar i svensk odlingsvirdeprovning
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Sortprovning - vad hander pa EU-niva?
Utsadesbranschens synpunkter pa

sortprovningen

Variety testing — what’s going on at EU-level? The industry’s view of variety testing

Inledning

Vixtforidlingsforetagen och utsidesindustrin
i Europa konkurrerar om att kontinuerligt ut-
veckla och marknadsfora nya, innovativa och
forbiterade sorter till gagn for, inte bara Euro-
pas odlarkar utan for hela livsmedels- och fo-
derindustrin. Den europeiska gemensamma
marknaden for utside och vixtforoknings-
material regleras av en rad marknadsférings-
direktiv vilka ger vixtforidlarna tilltride till
den europeiska marknaden pa lika villkor.
Detta har i sin tur gett jordbrukarna tillgdng
till sorter med bredare biodiversitet och med
forbittrad odlings- och avkastningspotential.
Den europeiska utsidesbranschen anser att i
princip har regelverket for marknadsféring
av utside varit framgingsrik och underldt-
tat tillerdde for nya forbictrade sorter till alla
EU-marknader.

Marknadsforingsdirektiven bygger pd tre

komponenter:

» En ny sort skall vara unik, enhetlig och
stabil (distinct, uniform, stable (DUS)) for
att forsikra att en sort pd marknaden visar
sina specifika egenskaper kontinuerligt och
palitligt, samt att sorten klart kan identi-
fieras for odlare savil som den slutliga kon-
sumenten.

» Sorten skall klart visa en tydlig forbittring
i ndgon visentlig egenskap for odling eller
anvindning jimfor med tidigare pd mark-
naden godkinda sorter (value for cultiva-

tion and use (VCU)).

12

Per Henriksson

» Officiell certifiering av utsiddespartier for
att sikerstilla sortens genetiska - savil som
ovriga biologiska/fysiologiska - egenskaper
dvs. att utsiddet gror, att nivaer pd vixtska-
degorare inte dverstiger satta grinsvirden
samt att utsddespartiet dr frite frin in-
blandningar av andra vixtarter.

Branschens synpunkter pa gallande
regelverk

Den europeiska utsidesbranschen anser att
de ovan nimnda punkterna ir hérnstenar i
nuvarande marknadsforingsdirektiv och dessa
bér bibehallas vid en framtida revidering av
lagtexten. Dessa komponenter sikerstiller
en kontinuitet i regelverket vilket kan moti-
vera utsidesbranschens aktorer till yteerligare
framtida investeringar och utvecklingsinitia-
tiv, och dirmed bibehélla flddet av nya for-
bittrade sorter till nytta fér de europeiska
odlarna.

Vissa brister i de nuvarande bestimmelser-
na kan dock noteras och dessa bor beaktas vid
revideringar av gillande regelverk. Omraden
som utsidesbranschen menar man bér foku-
sera pé dr frimst att regelverket for DUS-ut-
virdering varierar till vissa delar mellan
medlemslinderna frimst avseende referens-
material, vilket gor att i vissa fall méste tvd
olika utvirderingar genomféras for vixtfor-
ddlarritts beddmning resp. sortgodkinnande
och sortlistning av en ny sort. Ett samstim-
migt regelverk skulle leda till kad effektivitet

s4 vil som finansiella och tidsmissiga vinster.
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Regelverket behéver dven preciseras gillan-
de utférande och bedémning av VCU-6rsok
vilket idag skiljer sig signifikant mellan oli-
ka medlemslinderna. Detta kan medféra att
provade sorter for tilltride till nya marknader
i vissa fall masta genomga fornyade bedém-
ningar av egenskaper som har liten betydelse
for sortens odlingssikerhet medan andra mer
betydelsefulla kriterier inte bedéms &ver hu-
vudtaget — dvs. behov av mer harmonisering
och flexibilitet i sortutvirderingen.

Ytterligare ett omrdde som bor behandlas i
ett reviderat regelverk giller ansvar och praxis
for ate inkludera nationellt godkinda sorter
pid EU-sortlistan. Idag kan det i vissa fall vara
en betydande tidsférdrojning mellan natio-
nell godkidnnande och att sorten inkluderas
pa EU-sortlistan - vilket inte var avsikten nir
beslutet om och arbetet med den europeiska
sortlistan inleddes.

Gallande regelverk och forsok till
uppdatering av lagstiftningen
Idag styrs marknaden f6r utside och vixt-
forokningsmaterial av totalt tolv olika mark-
nadsforingsdirektiv. Dessa ridslagtexter har
sitt ursprung i regleringsbeslut frin mitten
till slutet av 1960-talet och ir i stort behov av
uppdatering och konsolidering. Reglering via
direktiv innebir att lagtexterna inte ir direkta
oversittningar nir dessa inkluderas i nationell
lagstiftning, utan visst utrymme ges for natio-
nell anpassning och regeltolkning. Detta fir i
sin tur till f8ljd act lagtexterna till viss del skil-
jer sig at mellan medlemslinder vilket mins-
kar transparensen och kan utgéra ett hinder
for marknadsforing av sorter mellan linder.
Kommissionen uppmirksammade ~det-
ta efter pétryckningar frin si vil utsiddes-
branschen som vissa av medlemslinderna och
genomforde dirfér under 2007 och 2008 en
omfattande utvirdering av EU utsideslag-
stiftning (1) med malet att identifiera juste-
ringsméjligheter och utarbeta ett forslag till
ny utsideslagtext. Efter denna initiala genom-
ging av gillande lagstiftning fortskred ett in-
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tensivt juridiske arbete inom kommissionen.
Under detta arbete med oversynen av utsi-
deslagstiftningen tillkom dessutom ytterligare
regleringsomraden efterhand vilket kom att
gora detta till et mycket omfattande uppda-
teringsprojeke av gillande lagtexter.

Forst forsommaren 2013  presenterade
Kommissionen  slutligen ett utkast till en
forslagstext till ny férordning for vixtfor-
okningsmaterial (2) (plant reproduktive
material (PRM)) till Europeiska Rédet och
EU-parlamentet. Férordningsforslaget inne-
bar i stora drag att de tolv nu gillande mark-
nadsforingsdirektiven for utside ersattes med
endast en heltickande PRM-férordning som
skulle reglera provning, godkinnande och
marknadsforing av samtliga vixtarter — fran
gronsaker och filtgrodor till skogsplantor och
prydnadsvixter.

Forordningsforslaget presenterades som del
av ett lagstiftningspaket vilket omfattade to-
talt fem forslag till reviderad lagtext — forut-
om forslaget till PRM-férordning dven forslag
rérande djurhilsa, vixtskadegdrare, officiell
kontroll samt reglering av kostnads- och av-
giftshantering. Dessa omfattande forslag till
justerade regleringstexter mottogs med tydlig
tveksamhet av speciellt parlamentarikerna i
EU-parlamentet eftersom behandlingen och
bearbetningen av forslagen skulle kriva om-
fattande arbetsinsatser frin parlamentariker-
nas sida. Det passade helt enkelt illa med de-
ras tidigare planerade aktiviteter under hésten
infor valkampanj och EU-parlamentsvalet va-
ren 2014. Efter ett antal forsok lyckades man
till slut nominera en italiensk MEP som tog
sig an uppgiften som parlamentets rapportor
och fick dirmed ansvara foér parlamentets
hantering och genomgang av PRM-férord-
ningen.

Under héstens behandling och arbetet med
forordningen uppenbarades att vissa delar
av lagtexten i PRM-forslaget var svéra att fa
full acceptans for ur ett politiskt perspektiv
- inte minst med tanke pé att detta potenti-

ellt kunde blossa upp till en politiskt het friga
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under vérens valkampanj. Bland annat ledde
detta till att vid parlamentets omréstning om
forslaget i mars 2014 rostade en forkrossan-
de majoritet av parlamentets ledaméter for
standpunkten att forkasta Kommissionens
framlagda PRMférslag (3). Kommissionen
uppmanades av parlamentet att aterkalla den
framlagda f6rordningstexten. Europeiska
Ridet menade att intressanta omriden i for-
slaget hade identifierats och att diskussioner
borde uppritthéllas med mélet att identifiera
nddvindiga textjusteringar och utarbetande
av ett nytt forordningsforslag.

Den nytilltridda kommissionen, under
Jean-Claude Junkers ordférandeskap, beslu-
tade dock i december 2014 slutligen att dter-
kalla PRM-forslaget och inte inkludera nagot
ytterligare engagemang i arbetsprogrammet
for &r 2015. Direfter har inga nya arbetsin-
satser prioriterats av Kommissionen och rond
IT med milet att utarbeta ett nytt forslag till
lagtext har dnnu inte paborjats.

Trots Kommissionens aterkallande av for-
dndringsforslaget har trots detta vissa delar
av framlagda synpunkter och forslag imple-
menteras i vissa av medlemslinderna. Som
exempel kan nimnas att de danska myndig-
heterna har limnat 6ver ansvaret f6r genom-
forande och hantering av officiell VCU och
DUS-provning, samt utsiddescertifiering, till
utsidesbranschen i Danmark. Forsoksstatio-
nen i Tystofte med personal togs dver av bran-
schens aktorer och man skapade organisatio-
nen TystofteFonden (4). TystofteFonden tog
over fullt ansvar f6r VCU, DUS och certifie-
ringskontroll i Danmark frin och med 2017.

Utsikter for framtida revideringar av
regelverket

Under hosten 2019 var Finland virdland for
Europiska Ridet och i egenskap av ordfs-
randeland lyfte Finland 4terigen frigan om
uppforokning och marknadsféring i ridets
arbetsgrupp. Arbetsgruppen fick starke stod
fran flertalet medlemslinder for asikten att
Ridets kommentarer frin 2014 fortsatt ir
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ytterst relevanta och att Kommissionen bor
genomfora en ny studie for att analysera utsi-
desfrigans status idag, samt gora en ny utvir-
dering rérande behoven av konsolidering och
uppdatering av gillande regelverk. Beslutet i
Radets arbetsgrupp (5) innebir att Kommis-
sionen aldggs att bereda en detaljerad analys
och handlingsplan for att dtgirda och upp-
datera lagar och regelverk med koppling till
PRM. Denna handlingsplan skall presenteras
senast 31 december 2020 (6).

Efter att arbetet och engagemanget runt
hanteringen och regleringen av sorters virde-
provning, sortgodkidnnande och certifiering
av utsidepartier legat i “dvala” under en folja
av 4r vicks nu dessa frigor snabbr till liv igen.
Under viren 2020 riknar utsidesbranschen
med att Kommissionen och anlitade kon-
sultforetag kommer att vara mycket aktiva
med att uppdatera tidigare akter samt samla
in aktuell information och aterkoppling fran
de vixtforidlings- och utsiddesforetag som ar
aktiva pd den europeiska utsidesmarknaden.

Summary
The plant breeding and seed industry is a
competitive sector continuously providing
new, innovative, even better plant varieties
for the benefits of the whole value chain. The
seed marketing is regulated by a number of
different directives, several implemented al-
most fifty years ago. In these regulations new
varieties are studied for uniqueness in DUS
are tested for performance in VCU trials and
need to pass the tests for approval and marke-
ting. The seed industry regards these regula-
tions as a valuable and contributed to the pro-
gress and development of new varieties for the
European market but due to the time period
elapsed since introduction the regulations
some updates and adjustments are required.
After a study and evaluation (1) the
EU-Commission developed a revised legal
text with the objective to consolidate and up-
date the existing 12 directives on plant repro-
ductive material into a single regulation (2),
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known as the PRM regulation’. The new re-
gulation aims to introduce clear, simplified
and harmonised rules, reduce unnecessary
costs and harmonise the implementation
across the EU. The proposal also aligns plant
reproductive material legislation with the
proposed new plant health rules and would
remove existing overlaps.

In spring 2013 the Commission submitted
the proposal for this PRM regulation to the
Council and Parliament. After some conside-
ration the Parliament in early 2014 rejected
the proposed regulation and requested the
Commission to withdraw this proposal (3).
The Council identified some evaluable ele-
ments in the legal text and suggested continu-
ed discussions. The newly appointed Junker
Commission decided to withdraw the propo-
sal late 2014 (and has since then not submit-
ted any new proposals today.

After some years with no activities in rela-
tion to PRM, the Council has during the au-
tumn again included this topic on the agenda
and added issues in relation to the PRM regu-
lation on the ‘to-do list’ for the Commission.
The Council has requested the Commission
to re-open the evaluation of the seed regula-
tions and present a study and action plan by
the end of 2020 (5).

Referenser

(1)Evaluation of the Community acquis on
the marketing of seed and propagating
material (S & PM)
hteps://ec.europa.eu/food/sites/food/files/
plant/docs/ppm_legis_review_s_pm_eval-
uation_finalreport.pdf

(2)Proposal for Regulation of the European
Parliament and the Council On the pro-
duction and making available on the mar-
ket of plant reproductive material (plant
productive material law).
htep://register.consilium.europa.cu/doc/
srv2=EN&f=ST%209527%202013%20
INIT
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hteps://www.europarl.europa.ecu/news/
en/press-room/201403071PR38202/
meps-reject-draft-seed-regulation

(4) TystofteFonden:
hteps://www.tystofte.dk/

(5)(11729/19) Council Decision requesting
the Commission study on updating the
legislation on plant reproductive material.

hteps://data.consilium.europa.eu/doc/
document/ST-11729-2019-INIT/en/pdf
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Svensk potatisforadling: Breeding the
new table and crisp potatoes

Potatistoradling for Sverige: Véxtforddling av nya sorter av kok- och chipspotatis

Rodomiro Ortiz, Catja Selga, Fredrik Reslow and Ulrika Carlson-Nilsson

As Jonathan Swift (1726) puts it, “whoever
makes two ears of corn, or two blades of grass
to grow where only one grew before, deserves
better of mankind, and does more essential
service to his country than the whole race of
politicians put together.

*Gulliver’s Travels Part 2 A Voyage to Brob-
dingnag

The potato (Solanum tuberosum L.) crop is the
third most important world’s food after rice
and wheat in human diets (Bruins, 2018).
Potatoes are eaten after baking, boiling, stea-
ming, roasting, deep-oil frying, microwave
cooking or processing. They were grown near
Lake Titicaca (Perd-Bolivia) about 4,000
BCE (Ortiz, 1995). After Columbus’ voy-
ages, some Spaniards took potato tubers to
Europe where it spread between the 16th and
18th centuries, thus becoming a staple crop
in this continent (Nunn and Qian, 2010).
This introduction of the potato accounts for
approximately % of the growth in European
population and urbanization between 1700
and 1900 (Nunn and Qian, 2011). Potato,
indeed, brought caloric and nutritional im-
provements vis-3-vis other existing staples,
and had an important effect on the evolution
of local cuisines.

There were 2,929 registered farms in
Sweden with commercial table potato pro-
duction in 2014 (Eriksson et al., 2016), while
its total harvest was about 538,200 t in 2019
(SCB, 2019). The average yield for table pota-
to was slightly above 33 tha-1in 2019, which
is a relatively low tuber yield when compa-
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ring it with main potato producing European
countries such as Germany (47 t ha-1) and
Belgium (48 t ha-1). Although, the total
potato acreage accounts for ca. 1% (about
25,000 ha) of the total land agricultural area
in Sweden, this crop is sprayed with the lar-
gest amount of fungicides per hectare (SCB,
2012). Furthermore, the potato market value
(crisp, fast food restaurants, industry, table) in
Sweden ranges between 5 and 6 billion SEK
per year (Eriksson et al. 2016). Such market
depends on a stable supply of high-quality
potato with diverse quality traits. Late blight
— caused by the oomycete Phytophthora infes-
tans (Mont.) De Bary — is a serious constraint
in potato cultivation because it can infect the
entire plant, including stems, leaves and tu-
bers, thus leading to global tuber yield loss
of 16% that translates into US$ 5 billion an-
nually. Investments in potato breeding have
great potential to yield a high gross return as
well as avoiding risks for human and environ-
mental health due to fungicide use.

History facts

Sweden shows a long history of plant bree-
ding. It dates back towards the end of the
19th century when Walfrid Weibull began
a breeding company in 1870 at Landskro-
na (later known as W. Weibull AB), whi-
le Svalof AB was established in 1876 with
funding from the Swedish Seed Association.
The first targeted and scientific potato bree-
ding activities started at Svaléf AB in 1903.
Prof. E. Akerberg — a former director of the
Swedish Seed Association — bred many crops
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including potato (Schlegel, 2018). The early
breeding targets were high tuber yield, early
maturation, consumption quality, and host
plant resistance to pathogens. The Swedish
University of Agricultural Sciences (SLU) be-
gan breeding potatoes in 2006 in Skane (with
staff based in its Alnarp campus) with the aim
of developing new table potato cultivars for
Sweden. The Government of Sweden provi-
des limited public funding since 2006, which
does not cover the total costs of the program.
Hence, additional funding has been sought
and obtained from various sources are noted
in acknowledgments. This article provides
an overview of potato breeding at SLU (he-
reafter Svensk potatisforidling), main outputs
plus past and ongoing related research both
for cultivar development and population im-
provement.

The main goal of Svensk poratisforidling is
to develop potato cultivars with durable host
plant resistance to late blight (and resulting
tuber rot), which is a disease with devasta-
ting effects on tuber yield as well-known by
growers of this crop elsewhere. Besides the
economic gains, potato resistant cultivars
bring environmental benefits by contributing

to reduced fungicide use and allows organic
potato farming. Moreover, the rising non-av-
ailability of approved pesticides and increased
environmental awareness by the public call
for breeding resistant potato cultivars. Fur-
thermore, potato breeding based in Sweden
offers to the growers of this country a culti-
var for prevailing farming environments and
needs rather than relying, as happens today
in the market, on foreign cultivars. Cultivars
bred elsewhere are not always very suitable
the challenging Nordic sites, as some lacking
knowledge on this subject recently advocated
as an approach for not doing potato breeding
in Sweden (Rosengren, 2019). Last but not
least, the significant genotype-by-environ-
ment interaction for a medium broad-sense
heritability (H2 = 0.563) trait such as tuber
yield (kg plant-1), which was noted in Svensk
potatisforidling cultivar trials across sites in
Sweden (Table 1, Figure 1) calls for specific
adaptation; i.e., breeding germplasm with av-
ailable genetic resources locally for the target
population of environments in this Nordic
country facing various factors affecting pota-
to productivity, e.g. short crop season, long
daylength, or pathogens thriving in these
latitudes.

Table 1. Analysis of variance based on means per site for tuber yield (kg plant-1) of five cultivars grown across testing locations (Helgegirden, Moss-

lunda and Umed) used by Svensk potatisforiidling in 2019

Source of variation | Degrees of | Sum of squares | Mean square | FC PFC>FT
freedom error
Locations (L) 2 1.050 0.525 29.882 < 0.0001
Blocks/L 7 0.123 0.018
Cultivars (C) 4 0.858 0.214 9.459 <0.0001
L x C interaction |8 0.547 0.068 3.013 <0.0001
Average pooled 28 0.635 0.023
error
Coefficient of variation (%): 18.72
Sveriges Utsidesforenings Tidskrift 1-2020 17
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Figure 1. Average tuber yield (kg plant-1) of five cultivars grown across testing locations (Helgegdrden, Mosslunda and Ume3) used by
Svensk potatisforidling in 2019. Average tuber yield + standard error of cultivar differences per site: 0.503 + 0.027 (Umed), 0.762 + 0.147

(Mosslunda) and 1.147 + 0.136 (Helgegarden), respectively

Crossbreeding for cultivar
development
The commonly cultivated Solanum tuberosum
is a self-compatible polysomic tetraploid (2n
= 4x = 48), which shows tetrasomic inheritan-
ce and inbreeding depression after continuous
self-fertilizing  (Ortiz and Mihovilovich,
2020). Potato is a vegetatively propagating
crop in which each tuber is identical with its
mother plant, thus allowing that favorable
traits are fixed in the F1 hybrid generation.
The clones are highly heterozygous and tuber
yield benefits from heterosis that is the most
important goal in potato breeding, which has
a long and successful history in Sweden.
Potato breeding includes the crossing of
parents showing complementary features
with the goal of producing enough genetic
variation to apply thereafter phenotypic selec-
tion across various vegetative generations for
clones with many desired traits and further
release as new cultivars. Figure 2 illustrates
the steps involved in Svensk potatisforidling.
The parents are grown on bricks at a SLU’s
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greenhouse in Alnarp (available space allows
planting 64 plants for the crossing block eve-
ry year) to remove easily any forming tubers
and facilitate producing berries with F1 hy-
brid seed. For a small breeding program with
limited funding the size of the first tuber ge-
neration (T'1) in the field remains key. Since
2013, the aim has been to produce 12,000
to 15,000 F1 hybrid seeds (resulting from
crossing heterozygous parents) that the fol-
lowing year there will result in 10,000 unique
T1 in the field, which should be regarded as
the lowest threshold for having a reasonable
chance of identifying and selecting enough
good breeding clones, but not so large that
it may be overly labor- and cost-demanding.
After crossing and berry harvest, F1 seeds
are planted in individual pots at a greenhou-
se, and one tuber (the best for size) for each
plant taken at harvest. This harvest yields
the T1 generation for planting in the field at
Mosslunda (Skane), where Phytophthora infes-
tans seems to be widespread thus facilitating
the field-screening of host-plant resistance
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for this pathogen in a site with neighboring
farmers producing potatoes for the markets.
The potato breeding fields are regularly in-
spected and plants that look healthy, parti-
cularly regarding late blight are noted. At the
end of the season, plants are dug up to assess
their number and size of tubers plus their ap-
pearance and health, which are the selection
criteria for obtaining the T2.

In 2017, there were 8,257 hybrid tuberlings
resulting from 11,915 seed derived from 30
crosses involving 22 parents (cultivars and
breeding clones). They were included for
planting as T1 in 2017. The crossing block in
2017 (producing seed for 2018 T1) involved
12 parents (eight released cultivars available
for growing in Sweden and four advanced
breeding clones). Seed set was, on average,
201 + 71; being the cultivar ‘Lilly’ (527 seeds)
the best seed-producing female while the best
male was cultivar ‘Bionica’ (303). There were
6,091 hybrid T1 tuberlings resulting from
12,396 seeds derived from 42 crosses invol-
ving cultivars and breeding clones as parents
in 2018, while there were 12,082 seeds germi-
nated to obtain the 2019 T1 from 48 crosses
involving cultivars and breeding clones. The
most used were the breeding clone 1201002

2 N~
-

Year 1 Alnarp

Year 2 Balsgard
Crossing block with Producing potato T tuberlings from
64 parents 12,000 - 15,000 F; hybrid seed

(T first clonal generation)

Year 5 Mosslunda
Planting T trial
N =100; p = 20

Planting T, trial
N =20-25p=20

i1
ar 6 Mosslunda + Umed

and cultivar ‘Sarpo Mira.

Combining ability (CA) refers to the bree-
ding value of a genotype based on its offspring
performance. In this regard since 2015, CA
has been estimated in Svensk poratiforidling
according to the percentage of selected T1
for each cross and averaging it across to defi-
ne the parents’ performance. For the last four
years, the cultivars Amour’, ‘Aracy’, ‘Carolus’,
‘Cicero’, ‘Lady Balfour’, ‘Maestro’, ‘Mandel’,
‘Sarpo Mira, ‘Satina’ and “Toluca, as well
as breeding clones 0902188, CO08II69 and
SW93-1015 had the highest percentages of
selected T1 offspring.

After selection in T1 and derived T2 bree-
ding clones, the aim is having about 100 of
the remaining T3 breeding clones, 5 to 10 T'5
breeding clones after the 5th year of field-tes-
ting, and 1 or 2 T7 breeding clones after the
7th year of field-testing. There are trials of
advanced clonal generations (T3 onwards) at
two sites in Skdne (only in Helgegarden and
Mosslunda since 2017) and one site in Umed
every year. In each trial cultivars (newly re-
leased and those still grown by farmers, e.g.
‘Bingje’ or ‘King Edward’) are included as refe-
rence or checks. This testing approach allows
identifying breeding clones whose tuber yields

Year 3 Mosslunda

Planting and selecting in Ty Year 4 Mosshunda
Population size (N) = 10,000 Planting and selecting in T,
N =500; p=10

Plant number (p) per T; =1

Year 8 ... Mosslunda + Umed
Planting Tg... trials
Screening for glycoalkaloids,

Year 7 Mosslunda + Umea
Planting T; trial
N =10-15; p = 20

d Hel

Alnarp Tuber quality + health tests Helj
‘Umea Producing T, tubers

genic acid, nitrate

testing N = 20-25; p =20 in 2 reps testing N =10-15; p =20 in 2 reps Fusarium, bruising, nematodes

Figure 2. Breeding pipeline in Svensk potatisforidling. Producing Ti tubers for multi-site trials begins in T4 at Umed
onwards thereafter. Ti refers to the breeding generations after each clonal selection cycle
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Figure 3. Frequency distribution of tuber yield per plant (kg plant-1) in Ti breeding clones after second selection cycle (i.e., T3 onwards)
along with testing cultivars across sites in Skine and Umed during 2016 by Svensk potatisforidling. Treated (in Borgeby and Helgegérden)
refers to plots with fungicide sprays. Names of cultivar checks written in red font at the top of each bar showing their tuber yield per plant

are above these cultivar checks (Figure 3).

Some breeding clones had tuber yields
above the cultivars checks in 2018 — when
drought stress and heat waves led to a histo-
ric low production of table potato in Sweden:
449,000 t, which was not only 17% lower
than the last 5—year average but also than the
years of crop failure in 1867 (causing fami-
ne in the country) and 1999 (that led to a
large potato import) (SCB, 2018). Details of
the most promising breeding clones in 2018
grown in Helgegirden and Mosslunda (Ska-
ne) plus Umed in 2018 are given in Table
2. The results are very encouraging and sug-
gest that Svensk potatisforidling may be able
to target developing climate-resilient, stable
high-yielding table cultivars with desired
traits for end-users in the country, particu-
larly when drought and heat may be striking
more often.

Durable host-plantresistance to Phytophtho-
ra infestans remains as a main challenge to
achieve. Svensk potatisforidling strategy seeks,
therefore, gene pyramiding using as sour-
ces for crossing, among others, the breeding
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clone SW93-1015 and the cultivar ‘Sarpo
Mira’, both of which are known for their high
resistance to late blight and tuber rot in po-
tato. Their host-plant resistance belongs to
distinct genetic backgrounds (Lenman et al.,
2016). The crossing partner brings traits such
as early maturity, good tuber finish, suitable
taste and high tuber yield in their hybrid
offspring.

Although the focus of Svensk potatisforidling
has been host plant resistance to Phytophthora
infestans, other traits are also sought when se-
lecting breeding clones in the Ti generations.
For example, economic returns for farmers
and consumer benefits are important factors.
The desired table potato must therefore show
an appropriate specific gravity for food and
have good cooking quality; i.e., it does not
fall apart or become dark after cooking. Li-
kewise, it should be free from scab and other
pathogens, and show an appealing and uni-
form size and shape that makes it easy to peel.
After each year’s field trials, these traits are
assessed to select the breeding clones that will
be in next year’s multisite trials.
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Table 2. Tuber yield [kg plant-1, mean + standard error, (S.E.)] at breeding trials of Svensk potatisforiidling during the drought stress and heat
waves of 2018 in Skine (Helgegirden and Mosslunda) plus Umed. (Number of tested breeding clones or cultivars in brackets)

Breeding genera- | Helgegirden Mosslunda Umeid
tion Breeding Breeding|Cultivars | Breeding| Cultivars
clones clones clones
T3 1.031 + N/A
N/A 0.075 (24)
T4 0.915 + 1.125 + 0.635 +[(0.811 +
0.037 (20) 0.054 (26) 0.021 (31) |0.046 (4)
T5 1.185 + 1.381 +[1.136 +(0.777 +]10.808 +
0.061 (10) 0.106 (10) [0.096 (5)0.029 (10) |0.083 (4)
Té6 1.248 + 1.162  + 0.704 +
0.138 (4) +[0.196 (4) 0.083 (4) |0.642 +
T7 > 1.269 + 1.578 + 0.700 +(0.050 (4)
0.046 (3) 0.045 (3) 0.119 (3)
# promising bree-
diEg clonesg> best | T4:1;T5:2;T6:2,T7:2 ;2 23’;,1:1;:4:23; T5: 4 ?4: 4T5:2,T6:2,T7:
cultivars

After several years of testing
and selection of suitable clones
for crisp production by Swvensk
potatisforidling (Figure 4), two
promising breeding clones (97
and 188) were chosen for poten-
tial cultivar registration due to
the interest shown for growing
them in Norrland (Carlson-Nils-
son and Reslow, 2017). Their
taste and tuber appearance were
also evaluated in Umed. Axel
Ljungstrand (Folestad, Ljung-
byhed) and his son Henrik did
the crossing and the early bree-
ding of these clones, and in 2010
donated them to SLU through a
gift letter. They are also suitable
as summer table potato (“som-
martyp” or second early).
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Figure 4. Promising cultivar candidates (97 and 188), among others, sclected for their
suitability in crisp manufacturing. They may be also used as summer potatoes. Tubers
came from harvest at Borgeby, Kivlinge
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Breeding related research and
population improvement

Early breeding research at Svensk potatisforiid-
ling included assessing host plant resistance
to pathogens such as late blight and Potato
virus Y (PVY) in wild relatives of potato and
their derived offspring (Zoteyeva et al. 2014)
or in Nordic potato-bred germplasm (Zo-
teyeva et al. 2017). Some wild tuber-bearing
Solanum species bear alleles that provide host
plant resistance to both Phytophthora infes-
tans and PVY. A couple of cultivars (‘Harek’
and ‘Sarpo Mira) and two breeding clones
(SW04-2662 and SW04-2085) show re-
sistance to late blight but did not get virus
infection. Likewise, previous collaborative re-
search with SLU’s Department of Plant Pro-
tection Biology included understanding host
plant resistance to late blight and early blight.
For example, the hyper-sensitive response
to Phytophthora infestans in breeding clone
SW93-1015 was characterized as a constitu-
tive expressor of pathogenesis-related genes.
This clone was among the first plants showing
a protein-based defense being expressed con-
stitutively, but without any known metabolic
costs or spontaneous cell death lesions (Ali et
al. 2012). Furthermore, it seems that SW93-
1015 may bear a functional homolog of the
R2 resistance gene as shown by Lenman et
al. (2016), who also developed a new DNA
marker for this resistance gene found in this
breeding clone. Phenotyping research on host
plant resistance to early blight —caused by
Alternaria solani (Ellis & G. Martin) L.R.
Jones & Grout— revealed that detached-leaf
assays for screening potato germplasm to this
pathogen does not seem to be accurate (Odil-
bekov et al., 2014). This finding led to deve-
loping new screening protocols that pave the
way for mapping quantitative trait loci related
to host plant resistance to early blight in po-
tato (F. Odilbekov et al., SLU, unpublished).
Ongoing joint PhD research (across both De-
partments) includes a transcriptomics study
to ensure that these QTL are specific for host
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plant resistance to early blight.

Modern potato breeding methods fol-
lowing a genomic-led approach provide
means for shortening breeding cycles and
increasing breeding efficiency across selection
cycles. For example,

genomic estimated breeding values (GE-
BVs) for selection are used in a predictive
model that has been trained with a number
of individuals (i.c., the training population)
that reflects the diversity of the breeding
program being evaluated at the phenotypic
and genotypic level (Abera Desta and Ortiz,
2014). As the number of dense DNA markers
increases in the model, the prediction accura-
cies of GEBVs are likely to increase, whereas
the single DNA marker effect is expected to
decrease in absolute magnitude. Once the
predictive model has proven successful, the
plant breeder is able to estimate the GEBVs
for the next breeding cycle through the incor-
poration of only genomic data. These GEBVs
give an ideal criterion for selecting the best
performing clones to be the parents of such
a breeding cycle in a vegetatively propagated
crop such as potato (Ventorim Ferrao et al.
2017). The first cycle of selection (T1) is the
most time consuming, thus introducing selec-
tion based on GEBVs at this step would have
the largest impact for Svensk potatisforidling.
A PhD student does her research recording
genotyping and phenotyping data for two
potato populations which are both part of
Svensk portatisforiidling (Selga et al., 2017a,b).
One consists of elite breeding material (T3
onwards; N = 208) grown in 3 locations (2 in
Skéne and 1 in Umed) and having data from
previous years. The genotypes in the second
population have not undergone selection and
can be viewed as a T1. This population was
grown in two replicates in one environment
(Mosslunda, Skine; N = 465) in 2018 and
in same environment without replicates in
2016. The genotype data consist of a 22K
single nucleotide polymorphism (SNP) ar-
ray (GGP Potato), and the phenotypic data
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consists of 10 phenotypic traits including tu-
ber yield and quality. Combining these data
sets along with co-ancestry and population
structure allows estimating GEBVs and assess
their accuracy for selection in potato bree-
ding. A cross-validation approach, in which
data are divided into reference and valida-
tion sets with the former used for training
the model, indicates that high accuracy may
be achieved for traits with a high heritability
such as specific gravity or in an environment
that facilitates trait scoring in the field such as
host plant resistance to scab that is caused by
a few Streptomyces species (Table 3).

The PhD research also includes developing
a pipeline to reduce the number of SNPs to
lower the cost of genotyping large popula-
tions (Selga et al., 2018). A limited number
of SNPs was validated by their use on iden-
tifying useful markers for indirect assisted
selection, and for applying genomic selection
(GS) in potato. First, the number of indivi-
duals to be genotyped was reduced with a
modern, high-throughput method according
to the multi-trait variation as defined by prin-
cipal component analysis of phenotypic cha-
racteristics previously recorded in field trials.
Next, the lowering of number of SNPs was
also pursued by pruning for linkage disequili-
brium. By adjusting the square of the correla-
tion coeflicient between two adjacent loci (r2)
reduced subsets of SNPs were obtained. Sub-
sequently the reliability of the SNP subsets
was assessed in a genome-wide association
study (GWAS) for marker identification and
GEBV. The results indicate that both GWAS
and GEBV can be done in potato breeding
without losing information after reducing
the numbers of SNPs. The pipeline allows for

creating custom SNP subsets to cover all
variation found in any particular breeding
population. Low-throughput genotyping will
reduce the genotyping cost associated with
large populations, thereby making genomic
breeding methods applicable to large potato
breeding populations by reducing genotyping
costs.

Although genomic prediction of breeding
values appears to be feasible in potato, these
predictions across breeding populations still
remain unreliable (Ortiz, 2020 and references
therein), perhaps due to the high allelic
diversity in this crop that calls for enlarging
the training sets. Thus, the overall goal of a
new 3-year project (involving a 2-year post-
doc from 2021) is to develop a novel and
high accuracy genomic prediction model
to estimate breeding values for tuber yield
and its components in potato by including
high-throughput phenotyping data across
two sites (one each in Skidne and Ume3) in
model building (by collaborating with other
staff at SLU’s Department of Plant Breeding),
as well as researching on the effects of trai-
ning sets (based on available cultivars and
Svensk  potatisforidling advanced breeding
clones) plus their sizes, and inbreeding. This
and the PhD project will also allow answering
questions such as, inter alia, What to be done
to make accurate and cheap modern potato
crossbreeding? Which training set to use (a
panel of cultivars and breeding clones, or a
segregating first generation of potato derived
seedlings or T1 generation) for estimating
best linear unbiased predictors in potato bree-
ding? How big show the training population
size and how many DNA markers will suffice
for predicting breeding values?

Table 3. Accuracy of genomic-estimated breeding values after cross-validation for various traits in Svensk potatisforiidling selected population (T2

and above) grown in replicated plots at Mosslunda (Skine, Sweden; 2018)

Trait Accuracy | Trait

Accuracy

Total tuber yield (kg plant”) | 0.15

Specific gravity (= dry matter content) | 0.62

Tuber number 0.20

Tuber size uniformity 0.21

Host plant resistance to scab (based on
field screening)

0.45
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Outlook

“lgnorance is not, not knowing something. It is
knowing, what isnt so.”
Mark Twain

As noticed recently in a special feature of the
weekly journal Science, the “breeding revo-
lution in the making” elsewhere will allow
unleashing the potential of potato (Stokstad,
2019). It has been also indicated that ge-
nomic prediction of breeding values for selec-
tion is a “far-reaching innovation” in potato
research (Andrivon, 2017). Indeed, newly
bred high-yielding potato cultivars with in-
creased input-use efficiency and host plant re-
sistance to pathogens and pests will allow an
integrated approach of reduced fertilizer and
fungicide usage.

In the long-term, the main output of
Svensk potatisforidling i.e., newly bred culti-
vars, will allow potato farming with resilience
to the changing climate while following sus-
tainable agriculture intensification practices
in Sweden. The limited program funding, in
spite of short-term project grants, remains,
however, as a main shortcoming for realizing
this potential. Although the Government in-
structed recently SLU to implement, measu-
res within the framework of the food strategy
to achieve the overall objective for increased
production that is sustainable and competi-
tive, and increased the funding (50 million
SEK for 2020 budget) to SLU Grogrund —
Centrum for vixtféridling av livsmedelsgrs-
dor — (Regeringskansliet, 2019), its manager
indicated that “the problem is that pozaro bree-
ding is almost non-existent in Sweden. Potato
breeding mainly takes place in The Netherlands
by a company in which Lantminnen is a part-
ner. We are interested in running operations on
potato breeding for northern Sweden but today
there is no Swedish company to cooperate with”
(Rosengren, 2019). Such a discouraging view
appears to ignore the recent achievements of
Svensk potatisforiidling, as noted in this article,
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and that “Governments must provide incentives
for businesses to fix the global food system” — as
stated by World Food Prize Laureate Lawren-
ce Haddad (2018) in the weekly journal Na-

ture.

Acknowledgments

The authors thank grant and other funding
provided for Svensk potatisforidling at the
Swedish University of Agricultural Sciences
(SLU) from the Swedish Research Council
Formas for both Svensk potatisforidling (since
2009) and project Genomisk prediktion i kom-
bination med higkapacitersfenotypning for atr
ka potatisens knilskord i ett forinderligr kli-
mat (2020-2022), Stiftelsen f6r miljostrate-
gisk forskning (Mistra) and SLU through zbe
Mistra Biotech project (2012-2020), Stiftel-
sen Lantbruksforskning (SLF) for Developme-
nt of late blight resistant food potatoes for large
parts of Sweden (2016-2019) and other pre-
vious projects, Kungliga Fysiografiska Sillska-
pet for project Identification of DNA markers
for resistance to early blight caused by Alterna-
ria solani for aided potato breeding, Einar och
Inga Nilssons Stiftelse f6r Kirurgforskning
och Forskning inom Jordbruket for various
projects, EkoForsk for project Development
of new hybridization material for improved
resistance to late blight in organic growing sys-
tems, SLU Plattform vixtf6ridling for project
Genetic basis of inbreeding depression and he-
terosis, Forskningsradet (Norway) for project
Integrating Machine Learning and Genomic
Prediction for Advancing Norwegian Pota-
to Cultivar Development, Kungl. Skogs- och
Lantbruksakademien for project on breeding
late blight resistance potatoes, Partnerskap
Alnarp and Jordbruksverket, as well as SLU
funding for subject area on genetics and plant
breeding (agriculture).

Sveriges Utsidesférenings Tidskrift 1-2020



References

Ali A., Lenman M., Moushib L., Oblsson K,
Levander E, Carlson-Nilsson U., Zoteyeva N.,
Liljeroth E., Andreasson E. 2012. Paranoid
potato: Phytophthora resistant genotype show
constitutively activated defence. Plant Sig-
naling Behavior 7, 1-9.

Abera Desta, Z, Ortiz, R. 2014. Genomic selec-
tion: Genome-wide prediction in plant im-
provement. Trends Plant Sci. 19, 592-601.

Andrivon D. 2017. Potato facing global chal-
lenges: how, how much, how well? Potato
Res. 60, 389-400.

Bruins, M. 2018. Starch treks: what takes to
breed a new potato variety. Available at htt-
ps://european-seed.com/2018/09/starch-
trek-what-it-takes-to-breed-a-new-potato-
variety/ [Accessed on 2020.02.29]

Carlson-Nilsson, U., Reslow, F. 2017. Utvirde-
ring och selektion i donerade potatislinjer.
LTV-fakultetens faktablad 2017, 26. Swedish
University of Agricultural Sciences, Alnarp,
Sweden.

Eriksson, D., Carlson-Nilsson, U., Ortiz, R,
Andreasson, E. 2016. Overview and bree-
ding strategies of table potato production in
Sweden and the Fennoscandian region. Pota-
to Res. 59, 279-294.

Haddad, L. 2018. Reward food companies for
improving nutrition. Nature 556, 19-22.
Lenman, M., Ali, A., Mublenbock, I, Carl-
son-Nilsson, U., Lz'[jeroth, E, C/aampouret,
N., Vieeshouwers, V., Andreasson, E. 2016. Ef-
fector-driven marker development and clo-
ning of resistance genes against Phyrophthora
infestans in potato breeding clone SW93-

1015. Theor. Appl. Genet. 129, 105-115.

Nunn, N., Qian N. 2010. The Columbian ex-
change: a history of disease, food, and ideas.
J. Econ. Perspectives 24, 163-188.

Nunn, N., Qian N. 2011. The potato’s contri-
bution to population and urbanization: evi-
dence from a historical experiment. Quarter-
ly J. Econ. 126, 593-650.

Odilbekov, F, Carlson-Nilsson, U., Liljeroth, E.
2014. Phenotyping early blight resistance in
potato cultivars and breeding clones. Euphy-
tica 19, 87-97.

Ortiz, R 2015. Plant Breeding in the Omics
Era. Springer, New York; 249 pp.

Sveriges Utsidesforenings Tidskrift 1-2020

Ortiz, R. 2020. Genomic-led potato breeding
for increasing genetic gains: achievements
and outlook. Crop Breed. Genet. Genomics
2, in press.

Ortiz, R., Mihovilovich, E. 2020. Potato gene-
tics and cytogenetics. In Campos H., Ortiz
O. (eds.) The Potato Crop: Its Agricultural,
Nutrition and Social Contributions to Hu-
mankind. Springer, New York; pp. 219-247.

Regeringskansliet. 2019. Uppdrag till Sveriges
lantbruksuniversitet att genomféra drgir-
der under 2020-2025 inom ramen for livs-
medelsstrategin. Available at https://www.
regeringen.se/regeringsuppdrag/2019/12/
uppdrag-till-sveriges-lantbruksuni-
versitet-att-genomfora-atgarder-un-
der-20202025-inom-ramen-for-livsmedels-
strategin/ [Accessed on 2020.03.01]

Rosengren, 1. 2019. Fordelar med nordiskt po-
tatissamarbete. Viola Potatis 2019(5), 23-25.

SCB. 2012. Statistiska meddelanden, Vixt-
skyddsmedel i jordbruket 2011. Beriknat
antal hektardoser. Slutlig statistik (online)
heep://www.scb.se/

SCB. 2018. Historiskt lag skord av mat-
potatis. Available at https://www.scb.se/
hitta-statistik/statistik-efter-amne/jord-
och-skogsbruk-fiske/jordbrukets-produk-
tion/skord-av-potatis/pong/statistiknyhet/
skord-av-potatis-2018.-preliminara-uppgif-
ter/ [Accessed on 2020.03.01]

SCB. 2019. Skérden av matpotatis 18 procent
hégre 4n i fjol. Available at https://www.scb.
se/hitta-statistik/statistik-efter-amne/jord-
och-skogsbruk-fiske/jordbrukets-produk-
tion/skord-av-potatis/pong/statistiknyhet/
skord-av-potatis-2019.-preliminar-statistik/
[Accessed on 2020.03.01]

Schlegel, R.H.J. 2018. History of Plant Bree-
ding. CRC Press, Boca Raton, Florida, 312

pPp-

Selga, C., Andersson, M., Reslow, F Ortiz, R.
2017a. Genomic estimated breeding value
approach for selection in potato. In Potato
Facing Global Challenges, EAPR 2017 20th
Triennial Conference Keynote Lectures and
Abstracts. Versailles, France, 9-14 July 2017.
European Assoc. Potato Res., Leuven, Belgi-
um. p. 91.

25



Selga, C., Chawade, A., Andersson, A. Ortiz, R.
2017b. Phenotyping and genotyping to en-
able genomic breeding values in potato. In
Scientific Smérgisbord, SEB Gothenburg
2017 Abstract Book. Gothenburg, Sweden,
3-6 July 2017. Soc. Exp. Bot., London, Uni-
ted Kingdom. p. 316.

Selga, C., Chawade, A., Koc, A., Andersson, M.,
Ortiz, R. 2018. Low cost genotyping for ge-
nomics in potato breeding. In EUCARPIA
Section Biometrics in Plant Breeding 2018.
Book of Abstracts. Ghent, Belgium, 3-5
Sept. 2018. EUCARPIA, Ghent, Belgium.
P32.

Stokstad E. 2019. The new potato. Science 363,
574-577.

Ventorim Ferrao, L.F, Ortiz, R., A. Franco Gar-
cia. 2017. Genomic selection: state of the
art. In Campos, H., Caligari, P. (eds.) Gene-
tic Improvement of Tropical Species. Spring-
er International Publishing, New York; pp.
19-54.

Zoteyeva, N., Carlsson-Nilson; U., Bengtsson,
1. Olsson, K., Ortiz, R 2017. Late blight
and virus host-plant resistances, crossing
ability and glycoalkaloids in Nordic potato
germplasm. Acta Agric. Scand. Sect. B Soil
Plant Sci. 67, 628-636.

Zoteyeva, N., Mepaka, I, Vilcine, D., Carl-
son-Nilsson, U., Skrabule, I, Rostoks, N.
2014. Assessment of genes RI and R3 con-
ferring resistance to late blight and of gene
R Ysto conferring resistance to Potato Virus Y
in two wild species accessions and their hy-
brid progenies. Proc. Latvian Acad. Sci. Sec.
B. Natural Exact Appl. Sci. 68, 133-141.

Sammanfattning

Svensk potatisforidling borjade 1903 vid ett
halvstatligt institut, och bedrivs sedan 2006
i form av ett forddlingsprogram vid Sveriges
lantbruksuniversitet (SLU). Arbetet utfors
av en heltids (1 FTE) prakeiskt arbetande
foradlare och en professor (0,1 FTE). En
doktorand gor sin forskning om genomledd
foridling sedan 2016, och en ny postdoc
kommer under en 2-arsperiod att arbeta med
genomisk prediktion i kombination med
hégkapacitetsfenotypning fran 2021. Inom
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foridlingsprogrammet produceras runt 35
korsningsfamiljer (unika korsningskombi-
nationer) drligen for att erhdlla runt 10 000
froplantor i den forsta urvalscykeln. Denna
ir baserad pd knélegenskaper (skalfinish och
firg plus knolstorlek och enhetlighet i form).
Knolkvalitetsegenskaper och motstandskraft
mot Phytophthora infestans (orsakar bladmo-
gel och brunrota) ir viktigare i senare urval-
scykler. Knolkvalitetsegenskaper inkluderar
matlagnings- och frityrkvalitet, kéttfirg och
specifik vikt. For att sikerstilla virusfrite utsi-
de odlas alla genotyper efter den andra urval-
scykeln i Umed, dir vixtsisongen ir kort och
forekomsten av virusspridande insekter ir lag.

Rodomiro Ortiz ir fakultetspro-
fessor i genetik och vixtforidling
vid SLU Inst. for vixtforidling
(Alnarp) rodomiro.ortiz@slu.se

Catja Selga ir doktorand i
vixtforidling vid SLU Inst. for
vixtféridling (Alnarp)
catja.selga@slu.se

Fredrik Reslow ir forskningsassis-
tent vid SLU Inst. for vixtforid-
ling (Alnarp)
[redrik.reslow@slu.se

Ulrika Carlson-Nilsson ir senior
forskare vid NordGen (Alnarp)
ulrika.carlson@nordgen.org
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isaberg forlag

PRESSRELEASE

Denna bok vill vi tilldgna alla gen-
erationer av smabrukare som ge-
nom sitt straivsamma odlande skapat
forutsattningar for en mangfald som vi
far mojlighet att upptacka, bruka och
fora vidare. Tack!

Svenska Kalrotsakademien

Underbara kalrotter

Swede, Schwedische Riibe, chou suédois, le rutabaga ... Kalro-
ten uppkom i Sverige och nar den spred sig 6ver varlden tog den
sitt svenska namn med sig pa resan. Man kan betrakta kalroten
som Sveriges motsvarighet till pizzan - lika framgéangsrik i olika
matkulturer varlden 6ver. Idag &r kalrot en sjalvklar del i saval

det svenska koket som i det ryska, italienska, islandska och ame-
rikanska koket.

Kalrotsakademien, som bildades ar 2015, tog som sin forsta uppgift att
aterupptacka kalrotens fascinerande kulturhistoria och mangfald. Pa nagra ar har gronsaksdiskens mest forsum-

made rotfrukt gjort en klassresa till gastronomisk stolthet. Kalrot &r idag en sjalvklar ingrediens pa manga lyxkro-
gar och har till och med serverats pa Nobelmiddagen. Nar Mathias Dahlgren 6ppnade en nyskapande vegetarisk
fine-dining-restaurang pa Grand Hotel i Stockholm fick den sjalvklart namn efter kalroten - Rutabaga!

Boken &r en hylining till kalroten och dess mangfald. Folj med pa en lérd resa om kalrotens uppkomst, kulturhisto-
ria, odling, styckning, mangfald och gastronomiska praktik. Vi lovar en gastkramande upplevelse!

Rubriker: Rotmosets moder, Fran Sverige till

I vdrlden, Delikatess och nodfoda, Sa odlas
en kalrot, Sdsongen, Styckning, Kalrotssort-

er i Sverige, Kalrotsrecept fran Sverige och

virlden, Kalroten i bild och ton, Kalrotsku-

° . riosa, Epilog & Killor.
Kalroten 1

bild OCh ton Redaktérer: Matti Wiking Leino, Hans
Naess & Martin Ragnar.

Forfattare: Patrik Arneke, Katarina Ek-

Nilsson, Matti Wiking Leino, Hans Naess,

Inger Olausson, Titti Qvarnstrém, Martin

Ragnar, Jens Weibull, Magnus Westlig och
Elisabeth Ogren.

Foto: Patrik Arneke

hans.naess@gastronomiskasamtal.se
martin@sockerslottet.se
Isaberg forlag, Eva Mansson
eva@isaberg.nu ¢ 070-785 8425
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Workshop on Nordic Plant Genetic Resources
Enhancement in a Changing Climate through
Public-Private Partnerships in Pre-Breeding

Workshop om férbdttring av nordiska véaxtgenetiska resurser i ett foranderligt
klimat genom offentlig-privata partnerskap inom pre-breeding

Birgitte Lund

The workshop with the title “Nordic Plant Ge-
netic Resources Enhancement in a Changing
Climate through Public-Private Partnerships
in Pre-Breeding” took place, during a lunch-
to-lunch meeting, 5-6* February in Malmé.
Back in the autumn, the Steering Commit-
tee of the Nordic Public Private Partnership
(PPP) for pre-breeding in collaboration with
the PPP Secretariat at NordGen announced
the program and invitation broadly to be sure
to inform all relevant stakeholders within the
area of plant genetic resources and pre-bree-
ding for Nordic agriculture and horticulture.
Thus, some one hundred key persons from the
pre-breeding sector attended the workshop
representing breeders, universities, research
institutes, authorities as well as students from
all the five Nordic countries inclusive stake-
holders from the three Baltic countries.

The main aim of this workshop was to
inspire the Nordic PPP network to develop
into the next level to address big challenges
ahead, to prepare for future PPP-pre-breeding
projects to be financed within the program,
and to continue interaction and to further
strengthen the current excellent network. At
the same time, the workshop envisaged to ser-
ve as the place to obtain input to identify areas
of collaboration and / or find relevant ideas
for new projects, possibly with other crops e.g.
protein crops for both food and feed, and give
time for bilateral discussions between sessions.
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The Nordic Public Private
Partnership for Pre-breeding

Back in 2009 the proposal for a Public-Private
Partnership for pre-breeding was described
in the report “Measures to promote Nordic
Plant Breeding”. Several meetings followed
with the relevant stakeholders and representa-
tives from the agricultural ministries. On this
background, the Nordic PPP has been func-
tioning since 2011 within pre-breeding for
Nordic agriculture and horticulture. Today
11 breeding companies and public breeding
entities from the five Nordic countries coope-
rate with research institutes and universities
in a pre-competitive manner, in a successful
and unique network. Also, public breeding
entities in the Baltic countries participate in
the Nordic PPP. 'The Nordic countries fund
50 % of the activities of the program, and the
other half to be contributed by the breeding
entities participating in the respective pro-
jects. A Steering Committee is responsible for
the execution of the Nordic PPP while Nord-
Gen is hosting the PPP Secretariat with the
administrative responsibility.

In the second formal evaluation of the pro-
gram from 2019 for guidance to the relevant
stakeholders in the five Nordic countries, the
overall conclusions are continued success of
this Nordic Public Private Partnership. The
program is still seen as a well-functioning
model and the evaluation team recommends
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continuation of this important and highly
valuable pre-breeding program for collabo-
ration in a new period 2021-2023. Further-
more, pointing at increased collaboration
with the Baltic countries is considered highly
valuable.

Day 1: Background, Inspiration by
Keynote Speakers, and Ongoing
projects

Background: Day one with the theme
‘Nordic Plant Genetic Enhancement in
a changing climate’ Professor Emeritus
Roland von Bothmer, one of the co-founders
together with Anders Nilsson of the PPP-pre-
breeding program, opened the meeting with
an introduction on Nordic plant breeding,
and why it is essential to our agriculture.
Nordic plant breeding is needed to maintain
Nordic agricultural production as no breeders
outside the Nordic countries are expected to
focus their breeding of adapted varieties for
our needs living in this northerly location.
However, Nordic plant breeding is made out
of small, fragmented markets and in order
to maintain the competitiveness for Nordic
plant breeding, there is a need to continue to
develop the bridges between the private actors
and the public sector.

Keynote speeches: Three invited keynote
speakers followed having kindly agreed to
join the workshop. Professor Richard Visser,
Wageningen University & Research, from
the Netherlands talked on the subject “New
methods and breeding techniques”. Among
others noted the challenges to be faced in a
changing world with increased demand for
food while also handling the increasing de-
mand of water and energy in a sustainable
and equitable way. Questioning if we can
mitigate and adapt climate change — and at
the same time solve all these challenges when
we shall also preserve ecosystems and address
the decline in biodiversity? Breeding is funda-
mental for developing agriculture, and high-
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lighted the breeding techniques to be used.
With special focus on new plant breeding
techniques and their potential possibilities for
fast and precise plant breeding but also stres-
sing the complex regulatory issues surroun-
ding these new techniques, which are still to
be solved.

A speech followed on how physiological
pre-breeding can accelerate genetic gains
and climate resilience by the second keyno-
te speaker, Dr. Matthew Reynolds, from the
International Maize and Wheat Improvement
Center, CIMMYT in Mexico. Dr. Reynolds
took the audience through the pipeline of
physiological pre-breeding in wheat from the
first step of exploration of largely untapped
genetic resources, to be followed with diffe-
rent steps among others the step of the com-
bination of phenomics with genomics to se-
lect best progeny, and finally to design of new
ideotypes and research hypotheses.

The last keynote speech concerned a topic
on international industry perspective and
plant breeding for an international scale. Dr.
Marc Cornelissen from Belgium representing
Plants for the Future, European Technolo-
gy Platform, gave an overview on how sus-
tainable agriculture is a target demanding a
multi-actor approach. Referring to a recent
EU survey among the topics ‘climate change
mitigation’ tops the list of societal concerns
with ‘agricultural pollution” at a fifth place.
Mentioning that the European Green Deal
offers a comprehensive frame for change. The
home message given for the workshop partici-
pants, breeders, scientists and policy makers,
was spelt out to leverage on our roles such as
in society to support demand, in the sector
to support both migration and business con-
tinuity, and in the stock market to support
players in migration.

The four ongoing projects: The following ses-
sion focused on the ongoing PPP-projects in
the present period 2018 -2020. All projects
in this three-year period are continuations of
the projects from the previous PPP period.

29



Apart from the success of networking and
knowledge exchange within each of the pro-
jects, the respective project collaborators
presented their impressive and concrete re-
sults from the projects. The four running
projects are the following: Pre-breeding for
future challenges in Nordic fruit and berries;
Combining knowledge from field and from
laboratory for pre-breeding in barley; PPP for
pre-breeding in perennial ryegrass (Lolium
perenne L.); and Nordic Public Partnership
Plant Phenotyping. Finally, the last session
of day one included opportunities for other
Nordic research cooperation initiatives.

Day 2: Reflections on the Future
and Workshop Discussions

Reflections from a breeder’s point of view: The
second day of the workshop focused on re-
flections on the future for the PPP coopera-
tion. The session included such reflections for
future possibilities seen from the perspectives
of the Nordic plant breeding companies and
breeding entities such as ‘Genetic resources
enhancement from a Finnish perspective’;
‘Cereals with loud thoughts from Norway’;
‘Regarding forage crops with a view from
Denmark’; ‘Sweden’s perspective regarding
new techniques” and lastly ‘Breeding for fu-
ture biotic stress — a general approach’. With
these reflections fresh in mind, in combina-
tion with the input from the international
keynote speakers, other presentations, and
the experiences from ongoing projects the
participants gathered in different groups to
discuss and elaborate on future ambitions and
project ideas.

Workshop group discussions: The group
discussions centred on five themes identified
by the PPP-Steering Committee. Twelve dif-
ferent groups were assigned one these themes
to focus on and asked to address the ques-
tions: What topics are important for the PPP
program to address during the coming years?
What stakeholders and partners would be im-

portant to involve in future PPP-projects?
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The discussions within each theme have
been summarised in a report written by the
PPP Secretariat. Here, a short summarise is
presented. Furthermore, under each of these
five group discussion themes the partici-
pants also recommended topics for future
PPP-projects which have been included in the
report from the workshop. The report from
the group discussions is available at Nord-
Gen’s homepage.

a) Climate change and food security: The con-
ditions for agriculture in the Nordic countries
are expected to change substantially under
climate change. Issues envisioned to be im-
portant included dry spring weather (early
drought), warmer summers (heat stress), wet
autumns (water logging) and new pests and
diseases. To address these issues continued
cooperation on pre-breeding is needed. It is
central that the current Nordic small/medi-
um plant breeding companies are maintained
since larger companies or companies from
other regions are unlikely to produce cultivars
adapted to the Nordic market. Continued
cooperation between plant breeders and aca-
demia is vital since the Nordic companies do
not have the capacity for basic research and
pre-breeding.

b) Nordic market: The Nordic region has a
unique combination of climate and photope-
riod conditions and the agricultural produc-
tion is currently limited. However, climate
scenarios predict an increased agricultural
output from the Nordic region in the future,
at same time as globally high producing areas
will suffer reduced harvests. In addition, the
Nordic countries has a comparably clean en-
vironment. The Nordic region therefore has
the opportunity for sustainable future food
production and a responsibility not only for
local food production, but also for produc-
tion for the global market.

It should be the role of PPP to support
the Nordic plant breeding programmes with
the material (genetic resources) and the tools
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(knowledge, technologies) to provide the
crop varieties needed to assure future food se-
curity in the Nordic region. It should be kept
in mind that the needs/demands on the Nor-
dic market might change in the future. For
example, a decrease in the demand for meat
is expected.

c) Sustainable development: Several of the Sus-
tainable Development Goals (SDG) can and
should be addressed within the Nordic PPP
framework. The most important one for the
PPP is probably Goal 2 “Zero hunger” since
food production and food security is central
for the programme. Other important SDGs
are number 13 “Climate action”, 14 “Life
below water” and 15 “Life on land”, since
PPP should address issues regarding climate
action and breeding for increased resistance
and efficiency in crops, which in turn reduces
the need for the use of chemicals in agricul-
ture. Also goals 9 “Industry, innovation and
infrastructure” and 17 “Partnerships” can be
addressed within the PPP-framework, especi-
ally with an improved funding model.

d) Genetic resources: Genetic resources are the
raw materials needed to develop new cultivars
adapted to future climates and to assure futu-
re food security. There is a need to continue
and strengthen the conservation and access to
genetic resources but at the same time, there
should be an increased focus on evaluation of
the genetic resources and assuring that infor-
mation is made publicly available.

e) New breeding techniques: There is a general
agreement that implementation of new bree-
ding techniques within the Nordic breeding
companies is important for the future. If not,
there is a real threat that Nordic breeding is
left behind when other companies adopt mo-
dern approaches in their breeding program-
mes. However, there is a reluctance to invest
in technologies that might not give a profit in
many years, and therefore a need for public
funding.
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The Future of the PPP cooperation
within pre-breeding

The Nordic agricultural ministers at their
meeting in August 2019 approved to conti-
nues the Nordic PPP-program in its fourth
period 2021 — 2023. The activities in this
partnership will continue to support Nordic
policies in the areas of green growth and
bio-economy, sustainable intensification of
food production, sustainable rural develop-
ment and maintain competitiveness of the
plant breeding sector, Nordic agriculture and
food production. Thus the long term bree-
ding goals concern primarily adaptation to
climate change, reduction of environmental
impacts and meeting new consumer and
market demands and the demands from an
increasing global population.

An important output of the workshop
might be even further improvement of ex-
isting networks between academia and the
plant breeding industry. Furthermore, the
intention of the workshop was to prepare
for the future PPP pre-breeding projects and
thus, served as the basis for further elabora-
tion on such unique networks lifting ideas for
new projects involving possibly other crops
and/or development of specific products from
the application of new and modern technolo-
gies. These fruitful network collaborations for
pre-breeding contain stakeholders along the
whole chain with universities, research insti-
tutes, breeders and other stakeholders where
partners gain important knowledge through
trustful collaboration by sharing work and
results through pre-breeding for designing
pre-competitive material thus making bree-
ding of new Nordic cultivars more compe-
titive. Bearing in mind the initial question
raised: Who will breed adapted plant culti-
vars for the Nordic area also in the future?
— This Public-Private-Partnership program
in pre-breeding has shown the willingness of
the competing companies to cooperate inclu-
ding cooperating with the public institutions
because trust is established among partners.
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All participating partners seem to agree on
the phrase “together we are stronger” and thus
the Nordic countries will hopefully still have
locally adapted plant breeding also in the fu-
ture.

The next call for new PPP-pre-breeding
project applications is planned to be launched
in June 2020.

Sammanfattning

Under tvd intensiva dagar i februari 2020
samlades deltagare verksamma inom det
nordiska samarbetsprojektet Public-Private
Partmerships in Pre-Breeding for att utbyta
erfarenheter och planera infor fortsittningen.
Workshopen hade organiserats av NordGen
som ocksd ansvarar for projektsekretariatet.
Dag 1 inleddes av initiativtagarna till projek-
tet, Roland von Bothmer och Anders Nils-
son, som beskrev historiken och behovet av
pre-breeding inom Norden i sina foredrag.
Dirpa foljde presentationer av tre inbjudna
foredragshéllare: Richard Visser/Wageningen
University & Research, Matthew Reynolds/
CIMMYT och Marc Cornelissen/Plants for
the Future, European Technology Platform.
Innan dagens slut redovisades resultat fran
de fyra olika projekt som rullar under peri-
oden 2018-2020. Dag 2 rymde inligg under
en palett av rubriker: klimatférindringar och
livsmedelssikerhet, den nordiska marknaden,
hallbar utveckling, genetiska resurser och nya
forddlingstekniker. Under 2019 beslutade de
ansvariga nordiska ministrarna om fortsatt fi-
nansiering av PPP-projektet. Nu aterstdr att
utveckla nya projekt inom samarbetet och en
ansokningsomging for detta dndamél kom-
mer att lanseras i juni.
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SUFs sommarmote 2019

Arets sommarméte hslls i Alnarp tisdagen
den 4 juni och hade samlat nirmare 50 del-
tagare. Temat fér dagen var hur de satsningar
som gjorts pa svensk vixtforidling, i forsta
hand pre-breeding och tillimpad forskning,
under de senaste tio dren kommer till prakeis-
ka anvindning.

SLU har frin 2009 fatt medel for att bedri-
va ett nationellt vixtféridlingsprogram. Ett
nordiskt PPP Pre-breeding startades 2011 dir
de nordiska linderna och berérda foridlings-
foretag och -enheter samfinansierar projekt av
gemensamt intresse. ScanOats dr ett 10-arigt
program for forskning och pre-breeding i
havre som finansieras av Stiftelsen for strate-
gisk forskning (SSF) fran 2017. SSF har ocksd
gett stod till vixtbioteknik for oljevixter och
potatis. Mistra har finansierat Mistra Biotech
som dir bl.a. geneditering och genomiskt ba-
serad selektion ingdr. Ett kompetenscentrum
for vixdoradling, SLUGrogrund, etablerades
2018, vilket i sig dr den klart storsta av dessa
satsningar. De flesta har presenterats och be-
skrivits vid tidigare sommarméten.

Det 4r nu dags att presentera och diskute-
ra hur dessa satsningar kan utnyttjas i prak-
tisk vixtforddling si hir langt och vad som
kan forvintas inom de nirmsta fem till tio
dren beroende pa vixtslag. Men resultat fran
specifika genomférda eller etablerade forsk-
ningsprojekt kan ocksi fi genomslag, t ex
for klgverforddlingen. Vid arets sommarmé-
te fokuserade SUF pé den vixtforidling som
bedrivs av Lantminnen Lantbruk i Sverige.
Effekterna for 6vrig svensk vixtforidling far
behandlas ett kommande &r.

Hikan Schroeder inledde med att konstate-
ra att vixtfordling ir ett viktigt omride for
SLUs forskning och innovationsverksamhet.
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SUFs Summer Meeting 2019

Anders Nilsson

Betydelsen av virna sektorsprofilen har accen-
tuerats med livsmedelsstrategin och klimat-
mil. SLUGrogrund innebir att en struktur
nu byggs upp for fortsatt konkurrenskraftig
svensk vixtforidling. Det betyder att vixtfor-
ddlingen har betydande potential att bidra till
SLUs attraktionskraft i mer generella termer.

Bo Gertsson framhéll att vixtforidling ger
mycket hog effekt, upp emot 30-40 ggr insat-
sen. Men den innovationsprocess som vaxt-
foridlingen 4r en del av ger resultat forst nir
produkten finns i marknaden. Finansiirer av
forskning sitter nu mer eller mindre tydliga
krav pa att praktisk vixtforidling 4r involve-
rade i aktuella forskningsprojekt, sirskilt utta-
lat for SLUGrogrund men ocksi for Formas.
Betriffande vallvixter kan genomisk selektion
komma att ersitta traditionella selektionsme-
toder i rédklover och timotej tack vare Gro-
grund-projekt. Féridlingen for resistens mot
rotrota och kloverrdta i rodklover kan un-
derldttas av kunskap och urvalsmetoder som
kommer fram genom Grogrund-projekt om
resistens. PPP-projektet fér engelske rajgris
forvintas ge material med bittre anpassning
till nordiske klimat. For 6P-projektet dr det en
utmaning att frén en filtvy kunna identifiera
enskilda rutor av vallvixter.

Rikard Westbom understrok behovet av att
kunna gora urval for kvalitet i vete tidigt i
foridlingen. Detta har accentuerats av ett
okat fokus pa bakningskvalitet fér brodve-
te. Helst ska de metoder som anvinds vara
icke-destruktiva. Arbetet med att ta fram nya
sidana har inletts i ett nyligen paborjat Gro-
grund-projekt.

Tina Henriksson var besviken 6ver att det
dittills inte avsatts ndgra stdrre resurser till
projekt som ir mer specifikt inriktade mot
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héstvete med tanke pa att detta 4r var eko-
nomiske viktigaste groda i Sverige. Det var i
stillet medverkan i EU-projekt och brittiska
konsortier som gett virdefulla bidrag i form
av metoder och material for resistens- och
kvalitetsurval. Fenomik- och resistensprojekt
i Grogrund som nu initieras kan pa sikt ge
virdefulla bidrag till veteforidlingen, sirskilt
for bittre resistens mot sjukdomar. Det kom-
mer att bli en utmaning att behandla de data
som genereras i filtbaserad fenomik.

Alf Ceplitis har anvint sig av genomisk se-
lektion i havre sedan fem ar tillbaka, baserat
pa forskning som bedrivits i USA och Kana-
da, till skillnad fran havrefoéridlarna i dessa
linder. Han sig fram mot att ScanOats skul-
le komma att ge dnnu effektivare verkeyg for
genomisk selektion men ocksd material med
specialkvalitet och forbittrad resistens mot
vixtskadegdrare i havre. Fran det nya Gro-
grund-projektet med inriktning pd bénor
forvintade han sig framfor allt tidigare sort-
material i dkerbona med 6nskade egenska-
per i dvrigt. Men den viktigaste effekten av
SLUGrogrund kommer att bli att behovet av
kompetens inom vixtféridling kommer att
tryggas langsikrigt.

Annette Olesen berdrde forst nyttan for for-
ddlingen av virkorn, sivil maltkorn pa upp-
drag av Secobra som tidigt varkorn f6r norra
Sverige. I bada programmen utnyttjas nu ma-
terial med bladlusresistens och resistens mot
bladflicksjukdom som kommer frin Inger
Ahmans mdingiriga resistensprojekt. Gen-
markérer frin den forsta fasen av PPP-pro-
jektet i korn utnyttjas. Medverkan i PPP-pro-
jektet ledde ocksa till en viktig uppdatering
av tekniken i foretagets plattform for marks-
ranalyser. Yin-yangprojektet har redan lett till
att intressanta linjer med livsmedelsprofil har
identifierats som nu ir under aterkorsning till
modernt material., ett bra exempel pd snabbt
utnyttjande av resultat frin grundforskning.

For fortsittningen av Grogrund ville An-
nette prioritera satsningar som gor det moj-
ligt att kunna utnyttja en mycket snabb
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teknisk utveckling for vixtforidlingen. Det
gor att en plattform for geneditering pa nytt
ir hogst angeligen. Rotstudier kommer ocksd
att bli allt viktigare for anpassning till kli-
matforindringar och stabila skérdar. Detta
handlar om sdvil att tillhandahilla en limplig
infrastrukeur for rotstudier som kompetens
och selektionsmetoder. Nir det giller indu-
striella tillimpningar 4r det viktigt att berdr-
da foretag deltar i problemformulering och
projektutveckling. Framfor allt dr det ocksd
nddvindigt med uthillighet och langsiktighet
for programmet. Investeringarna maste ock-
sd 1 hogre grad rora de stora grodorna som
hostvete.

Fran diskussionen gjordes féljande note-
ringar:

Rotstudier borde kunna kombineras med
genomiska metoder for selektion och i s3 fall
begrinsas till en triningspopulation. Diremot
finns det inget intresse inom Lantminnen for
perenna veten. Svenska vixtforidlingsforetag
har inte tillging till den facilitet f6r rotstudier
som finns i Taasterup.

Det kan finnas en mgjlighet att EU-dom-
stolens tolkning av GMO-direktivets tillimp-
ning for genediterade vixter kan komma att
ifrdgasittas inom EU, vilket talar for en be-
redskap infér en dndrad syn pd denna fraga.
Vi bér etablera en plattform for geneditering
ocksd i Sverige och di initialt f6r de grodor
som ir stora i svensk vixtforidling. Genedite-
ring kan ocksd vara ett verktyg for utveckling
av nya selektionsmetoder.

Lantminnen och Skogforsk har bérjat dis-
kutera gemensamma behov av nya tekniker
for att om méjligt komma till en samsyn.

Grogrund ger en méjlighet att utnyttja re-
sultat fran en rad forskningsprojekt utéver de
aktiviteter som ingir i Grogrund genom den
metod- och kompetensutveckling som fljer
av programmet. Den samlade samhillsnyttan
av vixtforidlingen borde lyftas fram tydligare.

Eva Karin Hempel, SUFs ordférande, av-
slutade diskussionen med att konstatera att
all utveckling inom livsmedelskedjan ger
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upphov till kiinslobaserade reaktioner men att
dessa framéver férhoppningsvis borde byg-
ga pa vetenskap i okad utstrickning. En bra
ckonomi for aktorer i hela livsmedelskedjan
ir nédvindig for act ny kunskap och innova-
tioner ska f& énskat genomslag.

Anders Nilsson
anders. nilsson @slu.se
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Europas vaxtgenetiska
mangfald bevaras

pa akern, i tradgardar och i naturen




Var framtida livsmedels-
sakerhet forutsatter att de
vaxtgenetiska resursernas
breda mangfald bibehalls,
liksom vilda kulturvaxt-
slaktingar och lokalt anpassade
sorter (lantsorter).

De utgor rika kallor till
genetisk variation som kan
anvandas for att utveckla
forbattrade vaxtsorter med
storre anpassningsformaga till
en varierande omvarld.

Ett nytt europeiskt natverk
for in situ bevarande

Var globala matproduktion vilar pa
blott ett fatal huvudgroédor som ar
utsatta for klimatférandringarnas
allt bkande och osakra effekter.
Lantsorter och kulturvaxtslaktingar
ar vardefulla resurser for att kunna
svara mot denna utmaning. Tyvarr s
forsvinner dei en allt snabbare takt,
och darmed ocksé deras potentiella
samhalleliga vinster.

Vid sidan av redan existerande ex
situ-bevarande maste vi samarbeta
for att bevara vaxternas genetiska
mangfald in situ (pa akern, i
tradgardar och i naturen), och
forvalta dess naturliga resiliens for
framtidens matproduktion.

For att uppna detta sa skapar
Farmer’s Pride-projektet ett nytt
europeiskt natverk for in situ-
bevarande och héllbar anvandning
av vaxtgenetiska resurser.




Farmer’s Pride arbetar 6ver hela Nyckelfakta

Europa for att: ® Farmer’s Pride har 19

o skapa ett varaktigt natverk projektpartner fran olika
for aktivt in situ-bevarande av sektorer 6ver hela Europa
kulturvaxtslaktingar och lantsorter;

ett alleuropeiskt team av

frivilliga ambassadorer
stottar projektet

e oOka var kunskap om hur vi bast bo6r ta
hand om dessa resurser for framtiden,
i samarbete med lantbrukare och

andra markforvaltare;
evenemang, workshoppar

o forsakra oss om battre erkdnnande, och Oppet hus-dagar

skydd och incitament i nationell och
europeisk policy och lagstiftning avse-
ende bevarande och anvandning av
kulturvaxtslaktingar och lantsorter

anordnas for att bygga
och stotta projektet

en konferens kommer

e forbattra tillgangen till, och varaktig att lansera projektet och
anvandning av, vixtgenetiska resurser fira projektets uppnadda
for att kunna producera halsosam mat resultat under hésten

for framtida generationer. 2020.

Behovet av vaxtgenetisk variationi jordbruket

Vart starka beroende av ett fatal grodor och genetiskt likartade sorter skapar
risker for framtida livsmedels- och naringssakerhet.

—N—
—N— 2014 anvandes Bara 9 av dessa
6 000 huvudsakligen svarade for mer an
—— vaxtarter odlas for 200 vaxtarter for 66% av varldens
369 000 beskrivna matproduktion matproduktion totala matproduktion
vaxtarter dver hela
varlden Datakaéllor: Royal Botanic Gardens Kew State of the World's Plants report (2017) and

FAO State of the World's Biodiversity for Food and Agriculture (2019)



Engageradig

Det har projektet ar relevant

for alla som ar intresserade av
jordbruk, naturvard, vaxtforadling,
forskning och policyfragor, liksom
for utsadesforetag och lokala
frobanker.

Omdu arintresserad av att bidra till
att bevara vilda kulturvaxtslaktingar
och lantsorter in situ (pa akern, i
tradgarden eller i naturen), gd medi
Farmer’s Prides europeiska natverk.
Hor av dig till oss med hjalp av
informationen langre ner.

Projektpartner
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