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Elucidating effects of drought stress on stem respiration in Japanese cedar
trees

Masatake, Araki
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We examined effects of soil drought, which was caused by the throughfall
exclusion experiment for the consecutive three years, on shoot respiration, transpiration and soil
respiration rates in a mature Japanese cedar stand. Transpiration rates and soil respiration rates
were reduced in accordance with soil drought. Whereas, shoot respiration rates of cedar trees were
not affected by soil drought.

Additionally, we developed a model for predicting stem C02 efflux of mature Japanese cypress trees
by using already obtained data. The model included the process that temperature sensitivity of stem
respiration varied with the ambient temperature (temperature acclimation). Predictions by our model
demonstrated that the extent of increase in stem C02 efflux with future warming was reduced by
incorporating the temperature acclimation in comparison with a conventional model which assumed
constant temperature sensitivity.



CO,
2
(1)
CO, CO;
CO,
2)
Q) 40
m
CO,
CO,
2)
50
34
15 2
Qo
Qo
€Y} CO;
—0.2 MPa
—0.8 MPa

CO,

CO,

Quo

CO;

50

CO,

CO;

CO;

CO;

10m

CO;



CO;

AR B FiR O WERX

CO;
80

S5 7 ABKE

£ F48: 10cmE B 1 A0cmE S 1 80cmiR
= : : -— 200
>
i-m i 150 8
N 04 i €
A\ | 100 E
Ik -0.6 i 0
9 : 50 ﬂ
¥ -0.8 - ; i @
4/1 7/1 10/1 1/1 4/1 7/1 10/1 1/1 4/1 7/1 10/1
2018 2019 2020
0.3
. 12000 P
2 10000 o o WER o0
= = .
o 8000 o y = 0.0204e°1097 o,
o £ 021 w-oses ]
#6000 (@) ..
il 2 o
o4 4000 o
O P.0 ol
O 2000 § 0.1 A _{-.v
N T ) "
JFMMAMMJ JJASSON H ..4?‘:‘ y=0l01ge507
R?*=0.8471
H 0 T T
N 0 10 20 30
HRCO2DZME A 5 ()
(GEX40cm)
CO, 40cm
2
> 2019 5 6 80 8 72
— 2017(SZIRAIBRY) - . — 2018(¥z1RALB1E )
,—a -1
N
= 2
E - “a » ]
- & 2019(82 MRS ¥ & 3
B o3 ﬁ N A= 028
P_{:\ N o 4 Spaman= | °
ﬂ:’” 02 % '.ﬁ--"‘—'ﬂo ~ s Ws
Y- ' H - ‘ e < &
S 21 e SRR
£ o # B s F '\-.{'." ’
& o IRMEBR -
g * S W

0 10 20 30 40

A%EeE (kPa)

1) BZIRX

K58a% (hPa)



3

Stem maintenance respiration
(Mg C ha™* month™)

5
C:Ry
- 4
3
% 3
S
g
2 2
o
1 e Control
o Drought
0 A
Apr Aug Oct Apr Aug Nov
hd - 2019 2020
Qo
7
Qo
2012 2070 2.0
RCP2.6 3.9 RCP8.5
Qo
Qo
I 2012 Present 1 2070 RCP2.6 I 2070 RCP8.5
0.30
(@) Variable stem Q,, model (b) Fixed stem Q,, mode
0.25 A B i
0.20 A 111 B
0.15 1 il
0.10 4 il
0.05 - I_| I_I " - " "
0.00 T T T T T T T T

1 2 3 45 6 7 8 9101112 1 2 3 45 6 7 8 9 101112

Month Month
50
2012 m 2070 2.0
RCP2.6 3.9 RCP85 m

QlO QlO



1 1 0 0

Kenzo Tanaka Inoue Yuta Araki Masatake G. Kawasaki Tatsuro Kitaoka Satoshi Tsurita 12

Tatsuya Sakata Tadashi Saito Satoshi

Effects of Throughfall Exclusion on Photosynthetic Traits in Mature Japanese Cedar (Cryptomeria 2021

Jjaponica (L. f.) D. Don.)

Forests 971 971
DOl

10.3390/112080971

co2

2022

2021

2020




2021

2020

2019

Temperature acclimation of respiration may mitigate a response of canopy respiration to climate warming
stand

in a hinoki cypress

2019




2019

2021

694

(Kabeya Daisuke)

(30353650) (82105)
(Sakata Tadashi)
(50353701) (82105)




