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Supplementary Material

Tab. S1 - An overview of a program “typical autumn with decreasing temperature” (Treatment 1), that was

run in growth chamber 1 with SIMPATT software.

Temp. (°C
Week Day Sunrise Sunset D?g;il:f)th Ni’(gl? (ﬂle:gth Iz:,il;t 07.00 - 10.00 - ’ (14.(:0 - 19.00 - Hu(l‘l)}(i)()iity
10.00 14.00 19.00 07.00
1 07:00  19:00 12 12 70 8to10 10to14 14to10 10to 8 80
2 07:00 19:00 12 12 70 8t010 10to14 14to10 10to8 80
3 07:00 19:00 12 12 70 8to10 10to14 14to10 10to 8 80
1 4 07:00 19:00 12 12 70 8t010 10to14 14to10 10to8 80
5 07:00 19:00 12 12 70 8to10 10to14 14to10 10to 8 80
6 07:00 19:00 12 12 70 8t010 10to14 14to10 10to8 80
7  07:00 19:00 12 12 70 8to10 10to14 14to10 10to 8 80
8 07:30 18:30 11 13 60 7t09 9tol12 12t09 9to7 80
9 07:30 18:30 11 13 60 7t09 9tol2 12t09 9to7 80
10  07:30  18:30 11 13 60 7t09 9tol12 12t09 9to7 80
2 11 07:30  18:30 11 13 60 7t09 9tol2 12t09 9to7 80
12 07:30  18:30 11 13 60 7t09 9tol12 12t09 9to7 80
13 07:30  18:30 11 13 60 7t09 9tol2 12t09 9to7 80
14  07:30 18:30 11 13 60 7t09 9tol12 12t09 9to7 80
15 08:00 18:00 10 14 50 6to8 8tol0 10to8 8tob6 80
16  08:00 18:00 10 14 50 6to8 8tol0 10to8 8tob6 80
17 08:00 18:00 10 14 50 6to8 8tol0 10to8 8tob6 80
3 18 08:00 18:00 10 14 50 6to8 8tol0 10to8 8tob6 80
19 08:00 18:00 10 14 50 6to8 8tol0 10to8 8tob6 80
20 08:00 18:00 10 14 50 6to8 8tol0 10to8 8tob6 80
21 08:00 18:00 10 14 50 6to8 8tol0 10to8 8tob6 80
22 08:30 17:30 9 15 40 4to5 5Sto7 7t05 Sto4 80
23 08:30 17:30 9 15 40 4to5 S5to7 7t05 Sto4 80
24 08:30 17:30 9 15 40 4to5 5Sto7 7t05 Sto4 80
4 25 08:30 17:30 9 15 40 4to5 S5to7 7t05 Sto4 80
26 08:30 17:30 9 15 40 4to5 5Sto7 7t05 Sto4 80
27 08:30 17:30 9 15 40 4to5 S5to7 7t05 Sto4 80
28  08:30 17:30 9 15 40 4to5 5Sto7 7t05 Sto4 80
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Tab. S2 - An overview of a program “atypical autumn with fluctuating temperature” (Treatment 2), that was

run in growth chamber 2 with SIMPATI software.

Temp. (°C
Week Day Sunrise Sunset Daylength Nightlength Light 07.00 - 10.00 _p (1 4}) 0~ 19.00- Hur:lidity
(hours) (hours) (%) (%)
10.00 14.00 19.00 07.00

1 07:00  19:00 12 12 70 7t09 9toll 11to9 9to7 80

2 07:00 19:00 12 12 70 7t09 9toll 11to9 9to7 80

3 07:00  19:00 12 12 70 7t09 9toll 11t09 9to7 80

1 4 07:00 19:00 12 12 70 7t09 9toll 11t09 9to7 80
5 07:00  19:00 12 12 70 7t09  9toll 11t0o9 9to7 80

6 07:00 19:00 12 12 70 7t09  9toll 11t09 9to7 80

7 07:00 19:00 12 12 70 7t09 9toll 11t09 9to7 80

8 07:30 18:30 11 13 60 O9tol2 12tol5 15to10 10to9 80

9 07:30 18:30 11 13 60 O9tol2 12tol5 15to10 10to9 80

10 07:30 18:30 11 13 60 O9tol2 12tol5 15to10 10to9 80

2 11 07:30 18:30 11 13 60 9tol2 12tol5 15to10 10to9 80
12 07:30 18:30 11 13 60 9tol2 12tol5 15to10 10to9 80

13 07:30  18:30 11 13 60 9tol2 12tol5 15t010 10to9 80

14 07:30 18:30 11 13 60 9tol2 12tol5 15t010 10to9 80

15 08:00 18:00 10 14 50 4t06 6to7 7106 6to4 80

16  08:00 18:00 10 14 50 4t06 6to7 7t0 6 6to4 80

17 08:00 18:00 10 14 50 4t06 6to7 7t06 6to4 80

3 18 08:00 18:00 10 14 50 4t06 6to7 7t06 6to4 80
19 08:00 18:00 10 14 50 4t06 6to7 7t06 6to4 80

20  08:00 18:00 10 14 50 4t06 6to7 7106 6to4 80

21 08:00 18:00 10 14 50 4t06 6to7 7106 6to4 80

22 0830 17:30 9 15 40 4t05 Stoll 11to5S 5Sto4 80

23 0830 17:30 9 15 40 4t05 Stoll 11to5 5Sto4 80

24 0830 17:30 9 15 40 4t05 Stoll 11to5 5Sto4 80

4 25 08:30 17:30 9 15 40 4to5 Stoll 11to5S 5to4 80
26 08:30 17:30 9 15 40 4to5 5toll 1lto5 Sto4 80

27 08:30 17:30 9 15 40 4to5 Stoll 11toS 5Sto4 80

28  08:30 17:30 9 15 40 4to5 Stoll 11toS 5Sto4 80
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Tab. S3 - The average, minimum and maximum temperatures (°C) that were recorded on each date for

treatments 1 and 2.

Treatment 1 (Growth chamber 1) Treatment 2 (Growth chamber 2)
Date Week
Average  Min. Max. Average Min. Max.
2022-09-30 9.4 6.3 21.8 9.4 5.2 19.9
2022-10-01 10.6 8.0 13.6 8.8 6.6 11.1
2022-10-02 10.1 7.6 14.1 8.8 6.7 11
2022-10-03 10.1 7.6 14.1 8.8 6.8 11.1
Week1
2022-10-04 10.1 7.5 14.1 8.8 6.9 11
2022-10-05 10.1 7.6 14.1 8.8 6.6 11.1
2022-10-06 10.1 7.3 14.1 8.8 6.6 11.2
2022-10-07 9.8 6.8 14.1 9.8 5.8 15
2022-10-08 8.9 7.0 12.1 10.9 8 15
2022-10-09 8.9 7.0 12.1 10.9 8 15
2022-10-10 8.9 7.0 12.1 10.9 7.6 15
2022-10-11 8.9 7.0 12.1 10.9 7.6 15.1 Week2
2022-10-12 8.9 7.0 12.1 10.9 7.6 15
2022-10-13 8.9 7.0 12.1 10.9 7.6 15
2022-10-14 7.9 5.7 12.1 8.6 3.3 15
2022-10-15 6.0 5.9 6.4 4 3.9 4.3 Issues
2022-10-16 6.0 5.9 6.1 4 39 4.1 S'MPATI
2022-10-17 6.0 5.9 6.0 4 3.9 4.1 software
2022-10-18 7.1 59 12.1 5.1 4 11.6
2022-10-19 7.8 6.0 10.6 5.6 4 6.9
2022-10-20 7.8 6.0 10.6 5.6 4 6.9
2022-10-21 7.8 6.0 10.6 5.6 4 6.9 Week3
2022-10-22 7.7 6.0 10.6 5.6 1 6.9
2022-10-23 7.8 6.0 10.6 5.6 4 7.3
2022-10-24 7.7 6.0 10.6 5.6 4 6.8
2022-10-25 6.6 4.1 8.6 6.1 4 11.2
2022-10-26 5.1 3.9 12.6 5.8 4 11.2
2022-10-27 5.1 4.0 7.0 5.8 4 11.2
2022-10-28 5.1 4.0 7.0 5.8 4 11.2 Week4
2022-10-29 5.1 4.0 7.1 5.8 4 11.2
2022-10-30 5.1 4.0 7.0 5.8 4 11.2
2022-10-31 5.1 4.0 7.0 5.8 4 11.2
2022-11-01 6.4 34 18.1 6.4 3.9 16.9
2022-11-02 5.1 34 7.6 5.8 3.6 11.2
WeekS5
2022-11-03 5.1 3.1 8.8 5.8 4 11.2
2022-11-04 5.1 4.0 7.0 5.8 4 11.2
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Treatment 1 (Growth chamber 1)

Treatment 2 (Growth chamber 2)

Date Week
Average  Min. Max. Average Min. Max.

2022-11-05 5.1 3.9 7.1 5.8 4 11.2

2022-11-06 5.1 4.0 7.0 5.8 11.2

2022-11-07 53 39 10.8 6.5 4.2 11.2

2022-11-08 5.1 2.8 9.9 59 3 11.4

2022-11-09 5.1 4.0 7.1 5.8 4 11.2

2022-11-10 5.1 32 9.4 5.8 3.5 11.2

2022-11-11 5.1 2.9 7.1 5.8 3.5 11.3 Weeko6

2022-11-12 5.1 4.0 7.1 5.8 4 11.2

2022-11-13 5.1 4.0 7.0 5.8 4 11.2

2022-11-14 5.1 3.8 7.1 5.8 3.9 11.2

2022-11-15 5.1 4.0 7.1 5.8 4 11.2

2022-11-16 5.1 4.0 8.9 5.8 4 11.2

2022-11-17 5.1 4.0 7.0 5.8 4 11.2 Week7

2022-11-18 5.1 4.0 7.0 5.8 4 11.2

2022-11-19 4.7 3.8 6.4 3.8 0.7 8.6
348.2 347.2
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Fig. S1 - Air temperature (daily mean and sum) (°C), registered at the greenhouse and the outside area (31
May to 30 September), SPMN Kvatninga. A. In the greenhouse from 31 May to 13 June, B. In the outside
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area from 14 June to 30 September.

harden
autumn cond

Date
s5



https://doi.org/10.3832/ifor5041-019

lated

1mu

tos

in response

temperatures

ing

d fluctuat

ing an

f four provenances of Norway spruce

th decreas

ings o

dl
ions wi

t

1

]
=

(D,) @inesadwa]

ing in see

20T ITeT
oz’ Ir'st
%oz IT'LT
2071191
0T’ 1T'StT
0T ITYT
0TIT'ET
wozIret
%oz IT'1
2707°1T°01T
220Z'11°60
2207'11°80
20T 1T°L0
20T 11°90
220Z°11°50
T0TIT'H0
oz IT'e0
0T’ 1T'20
20z’ 1T'10
o0z ot Ie
zzozoroe
z0z°0T'6T
[24 A %:14
oz oTLT
zozotr9T
220Z°01°ST
ozorve
270Z0T°€T
eozoree
ozorte
270Z°01°0T
zozorst
2207018t
ozorLt
2207°01'91
zzozor'st
2°07°0T'vT
oz oret
ootz
zozor'tt
220Z°0T°01
220Z°01'60
270Z°01°80
czozor'Lo
220Z°01°90
220Z°01°50
220Z°0T°v0
z0Z°0T'€0
2z0z°01°20
220Z°0T°10
2202'60°0€

Date

25

(2,) @1mesadwayl

Fig. S2 - The day/night cycles of temperature (°C) (30 September — 19 November) that were registered in
two growth chambers by running programs for Treatments 1 and 2 (Tab. S2 and Tab. S3) with the SIMPATI
software. A. The temperature cycles (30 September — 19 November) for climate chamber 1 where program
for Treatment 1 was run, B. The temperature cycle for climate chamber 2 where program for Treatment 2
was run. Due to some issues with the SIMPATI software between 14-17 October, there was no day/night
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cycle, and the program was restarted on 18 October.
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climate chambers (30 September — 19 November) by running specific programs for Treatments 1 and 2 (Tab.
S2 and Tab. S3) with the SIMPATI software. A. Light (%): Cool white and warm white, B. Photoperiod

Fig. S3 - The day/night cycles of light, photoperiod, and humidity conditions that were registered in two
(hours): day length and night length, and C. humidity (%).
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Fig. S4 - The temperature cycle of the freezing test that was conducted at -25 °C in a programmable freezer.
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