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Abstract

Leaf fall in the autumn opens the forest canopy, allowing more solar radiation to be transmitted to the forest floor. Those
understorey species that remain physiologically active may benefit from the sunlight received by assimilating additional carbon
while conditions remain favourable. We monitored water and leaf pigment content, as well as photosynthetic capacity in six
understorey species growing in three adjacent stands differing in their canopy tree species. Leaf fall, transmitted light and
microclimate were followed in each stand. We found that leaf fall started earlier in the Betula pendula, than in the Quercus
robur stand, and light transmission changed accordingly. Concurrently, understorey leaf senescence was generally earlier in
the birch than in the oak stand, itself earlier than in the evergreen Picea abies stand. Neither atmospheric CO 2, humidity,
nor temperature differed between stands. A change in light quality and/or increase in quantity following leaf fall drove the
difference in the timing of senescence in the understorey. Species with later senescence were more able to use the increased
light after leaf fall. Together these findings help provides a mechanistic foundation to predict how ecosystem functioning and

carbon balance will be impacted by phenological shifts in response to global changes.

Hosted file

UnderstoreySenescence_01.02.2023.docx  available at  https://authorea.com/users/582420/
articles/622485-understorey-senescence-caused-by-autumnal-canopy-opening-in-boreal-
forests


https://authorea.com/users/582420/articles/622485-understorey-senescence-caused-by-autumnal-canopy-opening-in-boreal-forests
https://authorea.com/users/582420/articles/622485-understorey-senescence-caused-by-autumnal-canopy-opening-in-boreal-forests
https://authorea.com/users/582420/articles/622485-understorey-senescence-caused-by-autumnal-canopy-opening-in-boreal-forests

Cumulated leaf fall (%)

Light transmission (%)

100

80

60

40

20

80

60

40

20

(a)

R * * kK
x* e 0-0-e8E-08e-ga RAR-aa
'.r:""‘ ‘A""*A‘-tﬂ:* E* ek %
*/ w P
ST
*0 /*
¥
taet
of Lk
* j ,i !
* * I
o /X
**,! d / /i
A é/’
o | ) ® Betula
Yy Ei Paliind B Quercus
‘ - A Picea
as * *
T T T T T
240 260 280 300 320
Day of the Year
(b)
* *

240

280
Day of the Year

320



ed. Data ma

536086.68266240

d. No reuse

ithor /funder. A

4204 (g

N

S

=)
!

w

&

=)
L

360

Atmospheric CO, (ppm)

| @ Betula
& Quercus
A Picea

3

(b)

100

Relative humidity (%)

-
=]
L

- - n
=) o o
! L L

<

Air temperature (1 /C)
o o

280 300 320
Day of the Year

T T
240 260

Betula stand Quercus stand Spruce stand
(b) (©)

°
L

o
@
L

e
o
1

o
IS
L

hed
N
L

Semi-shade Semi-shade Semi-shade
T T T T T T T T T T T T T T T T T T

= 9
M o
!
!
L

7| ® Before leaf out @ @ ] ®

B After leaf out

Shade Shade Shade
T T T T T T T T T T T T T T T T T T T T
300 400 500 600 700 800 900 300 400 500 600 700 800 900 300 400 500 600 700 800 900

Wavelength (nm)

>

Normalized irradiance (a.u.)
s

o
IS
L
L
L

o
Y
!
!
!

o
o
L




Relative water content (%)

Initial quantum yield of PSII

Chiorophyll (a.u.)

Convallaria majalis Acer platanoides Anemone hepatica

B

Flavonoid (a.u.)

5

2

Anthocyanins (a.u.)
H

H

100 @ © (&)
80 4 B B
60 B B
40 - el
® Betula
20 A Picea 7 7
® Quercus
o ] 1
T T T
Fragaria vesca Sorbus aucuparia Oxalis acetosella
100 ® @ (&)
o
w4 , 1 . B.g-O-4B--Hb
*
60 1 A 1
SN
40 - - . i i\% -
20 | Bl "& Bl
4
o4 ] 1
T T T
240 260 280 300 320 240 260 280 300 320 240 260 280 300 320
Day of the Year
Convallaria majalis Acer platanoides Anemone hepatica
1.0 @ © (e)
*
0.8 B 4 A-A .
v & SR o)
0.6 q 1
0.4 e !
0.2 | 1 1
® Betula
A Picea \
0.0 @ Quercus A B
T T T T T T T T T T T T
Fragaria vesca Sorbus aucuparia Oxalis acetosella
101 ® ] @ [0}
0.8 q —
0.6 o - 4
0.4 - ] 1 1
B :
0.0 ° 1 1
T T T T T T T T T T T T T T T
240 260 280 300 320 240 260 280 300 320 240 260 280 300 320
Day of the Year
Convaliri P—— Jr— [— Jo— PATR—
@ o o ™ o
b, N R
: i v :
¢ % o i
. i i s H N ot
4 4 " .
" L3
® ) ® ® ® @
T LR pity
;* o4 'h;i L ’*,ff { ** - gty
§ R A U ’ - ! . "
, Aa 4 4 et
tids Pyttt Ligs I RN LR STt
@ o o @
" — i
P ot &

Day of the Year



Cumulated ETR during senescence
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