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Dry-matter production in a young Clerodendrum trichotomum plantation

YuMEKO OGcawa*, HIDEKI SAaiTo** and NOBUHIKO KASUYA

Abstract: We quantified dry matter production in a young Clerodendrum trichotomum
plantation by destructively sampling the above-ground components of three individuals on 4
August 2003, and all 22 individuals within the study quadrat on 1-2 December 2003, in order to
clarify the characteristics of matter production of shade-intolerant, deciduous scrubs occurring at
the initial stage of plant succession. The age of the plantation after planting was 4 yr, and that of
individuals, 7 to 10yr. The study plantation was thought to be in the rapid growth stage, judging
from the high shoot elongation rate (80 cm/yr). However, leaf biomass (247.7 g/m?) was low,
because inflorescences with bisexual flowers were borne in large clusters at the shoot ends. The
net above-ground production rate (738.9 g/m?/yr) was half that of other young tree communities,
because of the low leaf biomass of this deciduous shrub. The above-ground biomass density in
December was 0.38kg/m?, and the maximum estimate adding leaf biomass in summer was 0.45
kg/m?. The low above-ground biomass density was a characteristic of C. trichotomum growing at
the initial stage of plant succession.

Key words : aboveground biomass density, deciduous broadleaf tree, leaf biomass, net production
rate, shade intolerant deciduous shrub
(Accepted October 1, 2007)
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Table 1. A study plantaion of Clerodendrum trichotomum
in the nursery of Kyoto Prefectural University,

Kyoto.
Date in 2003 13 Mar. 1 Dec.
No. of trunks (per plot) 22 22
*Height of trunks (m)
mean 2.7 3.5
min. — max. 1.6-3.2 24-4.2
*Diameter of a trunk at 10 cm high (cm)
mean 44 4.9
min. — max. 1.5-6.5 1.9-76

Area of plot: 6 X 7m (42m?).
Age of community after planting was 4 yr.
*: excluding a suppressed tree (D= 0.6 cm, H= 0.45 m).
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Fig.1. Profile diagram of the plot, showing the vertical
distribution of foliage, trunk, branches, and
inflorescences and infructescences.

7 T T 1 T H
~~
g 6t * -
& *
2 St — ]
b4
B 4r 7
Gy %
(o]
o 3r N
8
£ 2p ﬂ ‘
Z 1F .

0 1 1 L 1 1

1-9  10-19 20-29 30-39 40-49 50-59

Square of trunk diameter at 0.1 m high (cm?)

Fig. 2. Freqvnency distribution of D? (square of trunk
diameter at 10 cm high) on 1 August 2003.
*: classes, in which sample trees were taken.



24 HEBRF LR RE [ AHBRES

BRHARORBESF 2 A5 E LEBIEIERT 5 —BH
LRIZRU7ze —7, Hid E0.3~1.3mDEHD S LEb
BT%<, £<1i23~33mBIcER Lz, ThiZHE
ELPLHRLTYT, EROMNEN) S LT &
ERLTWS, STHIEVWERED O LEEDbNS,

TEREZIEFD2BIZFIIZEENDHY, TOEX
2mOZEFIZEMEDIB 5% EF L THE L 1EFD
HETZ7:0DTHbH, TROHDBIE, KISBRBLENE
HARTERBTH -7

BEIEEHF»S 2FBD23~3.3mBIZhDT74%55%F
L7 TOLEFD33~43mEIC14%, TOTFHDLS

~23mBIZI12%DEENDH Y, SHICTHORBIZIZE
3hholze MEBIZIIEIVEERENSL {HEEL
770

B, BRAFAEZT-7-8 A 1 HEEAIZIX, HEED
DERITEHEBRER D8I % 2RI Tw0T (Fig. 3),
Fig IOBBROEBEDSMITAERTRHELIZIZIFEL &
ZoNb, —F, WAL 7 FHELBET L LER
DDDONEL, BEEHTEERICOB LT, B34
BERLTWAEDDHE\, FiglhbBIEI N8
BARYFERTH S, LD T, SHOEESFHRITE
WDy L SLEZ B,

100

oo
(=]
T

(=)
(=
T

Trunk diamter growth (%)
N &
(= o

(=]
T

May 29 -
June 7 +
Augl
Sept1
Octl F
Oct 31 |
Decl r

1
ot
Y
=

Mar 31 +

Fig. 3. Seasonal change in mean diameter growth of
trunks at 10 cm high.
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Fig. 5. Frequency distribution of relative light intensity
(RLI) under the canopy, at 13:30-13:40 on 4
August 2003 (fine, occasionally cloudy skies).

RLI class, 1: 2.2%-6.9%, 2: 7.0%-11.6%, 3: 11.7%-
16.4%, 4: 16.5%-21.1%, 5: 21.2%-25.8%, 6: 25.9%-
30.5%, 7: 30.6%-35.3%.
Log RLI class, 1: 2.2%-3.3%, 2: 3.4%-4.9%, 3: 5.0%-
7.2%, 4: 7.3%-10.7%, 5: 10.8%-16.0%, 6: 16.1%-
23.7%, 7: 23.8%-35.3%.
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Table 2. Above-ground biomass (1 December 2003).

g/m? %
Total (living biomass) 1,206.6 100
Trunk and branches 1,162.6 96.3
Trunk ‘ 657.0 54.5
Branches 505.6 41.9
Foliage 23.0 191
Infructescences* 21.0 1.74
Dead branch biomass 133.7 -

*: including flowers and stalks.

Table 3. Above-ground net production rates.

g/m¥yr %
Total 738.9 100
Trunk and branches 428.1 58.0
Trunk 217.0 29.4
Branches 211.1 28.6
Foliage 213.9 28.9
Biomass (1 Dec.) 23.0 -
Leaffall* 190.9 -
Flowers and fruits** 96.93 13.1

*: from 31 March 2003 to 1 December 2003.
** including pollen and stalks (cited from Saito and
Ogawa” ).
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Table 4. A comparison of aboveground net production rates among young communities of deciduous broadleaf and
shade intolerant trees (t/ha/yr) (rewritten from Mikozawa et al © ).

Community Tree age  Aboveground Woody Leaves Flowers Authors
(total) parts and fruits
Salix subfragilis ca.l0yr 20.32 15.93 3.86 0.53 Kawaguchi et al., 2005
100% 78.4% 19.0% 2.6%
Alnus sieboldiana 7yr 21.1 129 6.96 1.28 Saito, 1990
100% 61.0% 33.0% 6.0%
8yr 194 117 7.08 0.6.8
100% 60.4% 36.5% 3.1%
Alnus sieboldiana**  6-7 yr 15.0* 8.97* 4.35*% 1.71* Iwasaki et al, 1995
100% 59.7% 28.9% 11.3%.
Comptotheca 6yr 14.50 9.17 5.37 0 Saito, 1930
| acuminata** 100% 63.2% 37.0% 0%
(exotic species) 3yr 11.10 6.73 4.35 0
100% 60.6% 39.2% 0%
3yr 9.97 5.69 4.27 0
100% 57.1% 42.8% 0%
Albizia julibrissin®* 8yr 14.22 8.86 4.14 1.23 Mikozawa et al., 2005
100% 62.3% 29.1% 8.6%
Clerodendrum trichotomum** 7.39 4.28 2.14 0.97 Ogawa et al.
ca. 9yr 100% 58.0% 28.9% 13.1% (this study)

Flowers and fruits: total values including flowers, pollen, fruits, and flower and fruit stalkes.
*: average for 2 years. **: planted community.
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