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Development and utilization of a method for growth history analyses by 14C dating
in aseasonal tropical rain forest trees
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Growth analyses from tree-ring chronology have been difficult in trees of
aseasonal tropical areas, because they do not form clear annual rings due to no climate seasonality. This
study was designed to establish a new technique and check its accuracy to determine tree growth rates of
tropical rain forest trees during the past 50 years and also estimate fallow duration in tropical
secondary forests from radiocarbon (14C) concentration in xylem tissue under the conditions of a drastic
decrease in 14C content in atmospheric C02 after the Nuclear Test Ban Treaty of 1963. As a result, we
found a significant positive relation between the two growth rates of tropical rain forest trees
determined from 14C dating and calculated from DBH data, which have been continuously recorded since
1969, in Pasoh Forest Reserve in Malaysia. We also clearly showed the estimation of fallow duration in
tropical secondary forests with high accuracy by this method.



1
15
@
@
14C
1969
25cm

2mm

1970

€Y

6

14 “C

®

2ha

1969
12 15

2000

14C

AMC

@

®

28

o

P<0.001

14C

14C

13C /1ZC

14C
14C
14C
6 16 33
3
1960
4 12
20x 20m
pH EC
14C
14C
« D

50

14C



2mm

mm/yr

14¢
o Rr N W DO O N

P<0.001 RMSE=0.64mm/yr

@
€Y

16 33

Dryobalanops sromstics
N=1

04
T0-80 80-90 90-00 00-10

N T
Wrwl

RGR {% y~1}

14C

50

14C

50

50

50

Dryobalanaps lancsolsts
o

0
T0-80 80-90 80-00 00-10

Sharea panvitaiia

Uﬁﬁrﬁﬁ

0
70-80 80-90 90-00 00-10

®

14C

70-80 30-90 00-00 00-10

1970

14C

14C

EC

$£94
2010 o »;/ o
.4." )
2000 %
@ 2@
190 { 07—
5= r2=0919
P<0.001
5 1980 ° RMSE = 6.24
<
1970
1970 1980 1990 2000 2010

14C

*

1e 50

2mm/

14C
50

50

50

50



1AC

10

Inoue, Y., Kenzo, T., Tanaka-Oda, A.,
Yoneyama, A., Ichie, T., Leaf water use
in heterobaric and homobaric leafed
canopy tree species in a Malaysian
tropical rain forest, Photosynthetica,

, 53, 2015, 177-186
DOI: 10.1007/s11099-015-0105-6
Kenzo, T., Inoue, Y., Yoshimura, M.,
Yamashita, M., Tanaka-Oda, A., Ichie,
T., Height-related changes in leaf
photosynthetic traits 1in diverse
Bornean tropical rain forest trees,
Oecologia, , 177, 2015, 191-202
DOI: 10.1007/s00442-014-3126-0
Nagai, S., Ishiil, R., Suhaili, A. B_,
Kobayashi, H., Matsuoka, M., Ichie, T.,
Motohka, T., Kendawang, J. J., Suzuki,
R., Usability of noise-free daily
satellite-observed green-red
vegetation index values for monitoring
ecosystem changes in Borneo,
International Journal of Remote
Sensing, , 35, 2014, 7910-7926
DOI: 10.1080/01431161.2014.978039
Kenzo, T., Ichie, T., Yoneda, R.,
Tanaka-Oda, A., Azani, M. A., Majid, N.
M., Ontogenetic changes in
carbohydrate storage and sprouting

ability in pioneer tree species
occurring 1in Peninsular Malaysia,
Biotropica, , 45, 2013, 427-433

DOI: 10.1111/btp.12036

Ichie, T., lgarashi, S., Yoshida, S.,
Kenzo, T., Masaki, T., Tayasu, 1., Are
stored carbohydrates necessary for
seed production in temperate deciduous
trees?, Journal of Ecology, ,
101, 2013, 525-531

DOI: 10.1111/1365-2745.12038

Ichie, T., Nakagawa, M., Dynamics of

mineral nutrient storage for mast
reproduction in the tropical emergent

tree Dryobalanops aromatica,
Ecological Research, , 28, 2013
151-158

DOI: 10.1007/s11284-011-0836-1
Haraguchi, T.F., Uchida, M., Shibata,
Y., Tayasu, 1., Contributions of
detrital subsidies to aboveground
spiders during secondary succession,
revealed by radiocarbon and stable
isotope signatures, Oecologia,

171, 2013, 935-944

DOI: 10.1007/s00442-012-2446-1
Hiromi, T., Ichie, T., Kenzo, T.,
Ninomiya, 1., Interspecific variation
in leaf water use associated with
drought tolerance in four emergent
dipterocarp species of a tropical rain
forest in Borneo, Journal of Forest
Research, , 17, 2012, 369-377
DOI: 10.1007/s10310-011-0303-4

15
s , Abd Rahman Kassim,
Christine Dawn Fletcher, ,
50
, 62
,2006 3 21
, 62 , 2015

2014 12 6 ,
Tanaka-Oda, A., Kenzo, T., Ichie, T.,
Variation of leaf & 15N in diverse tree

species in lowland dipterocarp
rainforest, Malaysia, 6th
International Symposium on

Physiological Processes in Roots of
Woody Plants, 2014 9 9

, Lucy

Chong,

, 24
, 2014 6 14

, Abd Rahman



Kassim, Christine Dawn Fletcher,

, 2014
, Shawn Lum,

s 23
6 15 ,

1

, 2014, 222-224

o

, 61
3 16 ,

ICHIE, Tomoaki

80403872

&)

TAYASU, Ichiro

80353449

MATSUOKA, Masayuki

50399325

NANAMI, Satoshi

70326247

®

NITYAMA, Kaoru

70353795

TANAKA, Kenzo

30414486

*

INOUE, Yuta
IGARASHI, Shuichi
YONEYAMA, Aogu

, 2013




