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reproductive environment in the early 1980s: "

Seed orchards with transferred clones produced

seed with altered phenology TSUM: 90@ 1200
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1980-2000s: Designedxperimentsto studythe «after effects»

- showedthat the accumulatedtemperature sum duringeproduction
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Tighter designed experiments to rule out the possible factors of
Influencec¢ temperature and photoperiod remains
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Summarized in 2009:

0 Temperatures accumulated after
fertilization, through zygotic
embryogenesis and seed maturation
alter adaptive performance of
Norway spruceeedlings

0 There are interactive effects with
photoperiodic transfer

d Phenotypicclinal variationis inflated
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adaptive trait in itself
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Development of future forest
reproductive material and

optimal deployment

Assisted migratiorg how to use this knowledge
under provenance transfer?

Breedingc how to define breeding strategies for
adaptation? Do we need strong selection for
future climate?

Can wepredictthe altered adaptive
performance based on the temperature of the
seedyear?

Can we assume that the effedsst for more
than 1-2 years?




20.06.20, La




Isthis a lastingchange

0 6 serienf expirementsestablishedand
reportedin the 1980s, 90s and 00s

d Contrastingreatmentsduring
reproduction
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I longday- shortday
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1-2 yearsfrom seedshowedclear
effects
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M) Check for upclates

Epigenetic memory effects in Norway spruce: are they present after the age of two
years?
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Earlytest resultsare confirmedafter 6 yearsin field
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Making a model for the response of temperature
during reproduction on Norway spruce phenology

Provenance and seed year trials
Relaxedexperimental design
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Naturaltemperatureregimescausevariationin progenies

220 d Significant provenance and seed year effects for both

growth initiation, cessation and height
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Date forgrowth cessation

Growth cessationas afunction X & &
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Canwe reproduceialidatethe modelswith a better defined genetic

material? We mated the sameclonescrossesacrossNorway in 2017
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Mosjgen

Latltude 59.7 61 61 63.9 63.7 63.7 65.9

90 173 527 900 57 190 444 87
1381 1286 916 575 1145 992 730 018

Mom Dad N progeniesin progenytest

1957 7287 15 28 14 . 11 .

1957 7892 13 26 28 . . 7

1957 12662 30 30 30 . 25 30

1961 7892 . 30

1961 12662 . 30 . . . . . .

2705 12662 30 22 : . . . . 10

5117 7892 19 . . . 23 . 5

5117 12662 17 . . . 27

5433 7287 . 30 .

5433 7292 14 30 30

5433 7892 . 30 26

6169 7287 18 30 30 . . . . .

6169 7802 30 30 22 . . . . 4

6169 12662 30 30 30 4 30 . 30 5

6170 7287 13 21 . . .

6170 7892 30 30 . . 11 . .

6170 12662 30 30 . . 30 8 7

6172 7287 14 11 : . 25 .

6172 7802 27 30 . . . 6

6172 12662 30 30 : . 29 30

6203 7287 . 30

6203 7892 14 30

6203 12662 30 27 . . 12 21



Temperature sum needed for bud flush (Krutzsch = 3)
Mating at 60-61°N

Solvin and Steffenrem 201prbvenancematerial): Tsumflush =int + [0.050.11] Tsum_seedmat e
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Summary

d In Norway spruce, the memory of temperatures during reproduction and
seed maturation regulate a plasticity that gives ldagting changes to
phenology and adaptation

d The change is predictable; temperature data from reproductinr@ironm

d The adaptive potential in this memory should be taken into account in
management and breeding

I Assisted migration
I Breeding goals
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