2007 31 3 457 ~463

Journal of Plant Ecology
12 12 1 * 12 3 3
1 510650 2 100049
3 666303
L F 60°C Parr1261
11 14.595 3 ~19.863 9
14.0467~19.884 0k} ¢! L F 17.4196 14.780 S kf g~! 10

17.805 1~21.5253  17.8934~21.436 7k} g' L. F
19.2084 17.494 7k} g~!

GROSS CALORIC VALUES OF DOMINANT SPECIES AND LITTER LAYER IN MID-
MONTANE MOIST EVERGREEN BROAD-LEAVED FOREST IN AILAO MOUNTAIN AND
IN TROPICAL SEASON RAIN FOREST IN XISHUANGBANNA YUNNAN CHINA

HUANG Yu-Hui' > GUAN Li-Li' 2 ZHOU Guo-Yi'* LUO Yan'? TANG Jian-Wei® and LIU Yu-Hong’
!South China Botanical Garden —Chinese Academy of Sciences ~ Guangzhou 510650 ~ China  Graduate University of Chinese Academy of Sciences
Beijing 100049 ~ China  and *Xishuangbanna Tropical Botanical Garden — Chinese Academy of Sciences Mengla ~ Yunnan 666303 ~ China

Abstract Aims Our objective was to estimate the gross caloric values GCVs for two vegetation types and
examine the differences.

Methods Samples of fresh leaves were collected from 10 dominant species in mid-montane moist evergreen
broad-leaved forest in Ailao Mountain and 11 dominant species in tropical seasonal rain forest in
Xishuangbanna. Leaf litter samples also were collected and divided into fresh litter layer L layer and fermen-
tation layer F layer . Samples were dried to constant weight at 60°C  and GCV of each sample was measured
by a PARR1261 oxygenic bomb calorimeter.

Important findings There was a wide range of GCVs in fresh leaves and litter layers in both forests. The
GCVs in fresh leaves were higher than in leaf litter for all but six species with the differences between fresh
leaves and leaf litter dependent on species characteristics. In both forests species with higher GCVs in fresh
leaves also had higher GCVs in leaf litter. The difference of GCV between L layer and F layer samples was sig-
nificantly higher in Xishuangbanna than in Ailao Mountain suggesting that litter layer decomposes more rapidly
in Xishuangbanna. The ranking of mean GCVs from the same stand was fresh leaves > leaf litters > L layer
litters > F layer litters. Mean GCVs in Ailao Mountain were consistently higher than those in Xishuangbanna

indicating that GCV was correlated with geographical factors. Forest GCVs are higher at high altitude high lat-
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31
itude evergreen broad-leaved forest than in low altitude low latitude tropical seasonal rain forest.
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13%  87% 1~ 2
80% 3~4
75%
750 m 35 m
350
Jordan 1971 30 ~ 40 ¢m
1990
1991 11
Oryza sativa Pometia tomentosa Ardisia tenera
Cleidion brevipetiolatum Mezzettiopsis
1993 creaghii Barringtonia macrostachya

Golley 1961 Bliss 1962

Gross caloric value

GCV
1
1.1
1.1.1
21°41" N 101°25’
E 600 m
1 557 mm
21.5C 5 25.3 C 1
15.5 C 7.5
C =10 C 7 860 C 1 ~ 4
5~10

Gironniera subaequalis Baccaurea ramiflo-

ra Drypetes indica Terminalia
myriocarpa Chisocheton siamensis

Millettia leptobotrya

1.1.2
24°32'N 101°01'E 2 400 ~ 2 600
m
1 841 mm 86% 10.7
C 1 4.7 C 7
16.4 C -8%C 180 d
Lithocarpus xylocarpus
5 333 hm?
20~25m 30 ~ 40 cm

Castanopsts wattii

Manglietia insignis Schima noronhae

5~7 cm
pH
4.3 9% ~12% 1995
1983
10 Lithocarpus
chintungensts
Hartia sinensis Michelia floribunda

Cyclobalanopsis stewardiana var. longicauda-

ta Lithocarpus hypovirdis



459

Styrax perkinsiae

1.2
1.2.1
2004 8
3~5 10m x
2~3
3~4m
Fresh litter layer L
Fermentation litter layer F L
F

2005 10 m

9 0.2m x 0.2m
60
1.2.2
Parr1261
2~3
+0.2k} g!
1.2.3
2~3
L F
ANOVA

0.05
2
2.1

10 m

60 C

60 C

a=0.05

14.595 3 ~
19.8639 k} ¢! 9.36%
14.046 7 ~ 19.884 0 kJ g~
10.91%
17.805 1 ~21.5253 k} g~
5 200, 17.893 4 ~
21.436 7 kJ g~ 6.08%
> > > >
> > > >
> > >
> > > >
>
>19.0 kJ
g—] <17.0
kj g7
> > > >
> > >
2.2
1
2
0.4628+0.378 4 kJ g~
p<0.05
g 2
+0.2 k} g 4

0.1914+0.166 7 kF g~!

p>0.05
2.3



460 31
1
Table 1 The gross caloric value GCV  of fresh leaf and leaf litter
Fresh leaf Leaf litter
Site Forest type Species 9] g'l kJ g"
Barringtonia macrostachya 19.863 9 19.786 9
Xishuangbanna Tropical season Pometia tomentosa 19.701 7 19.331 6
rain forest Ardisia tenera 19.656 3 19.455 6
Chisocheton siamensis 19.165 7 19.884 0
Millettia leptobotrya 18.776 6 18.147 5
Mezzettiopsis creaghii 18.626 8 18.179 2
Drypetes indica 17.780 3 17.692 0
Gironniera subaequalis 17.061 0 15.678 0
Terminalia myriocarpa 17.030 2 17.151 1
Cleidion brevipetiolatum 16.111 7 15.604 7
Baccaurea ramiflora 14.595 3 14.046 7
+ Mean + SE 18.033 5+0.508 9 17.7233+£0.583 3
Lithocarpus chintungensis 21.5253 21.436 7
Ailao Mountain Mid-montone Lithocarpus hypovirdis 20.852 5 21.016 5
:‘;Zij;d":j:ie"“ broad- Sty perkinsiae 20.821 6 20.784 7
Lithocarpus xylocarpus 20.482 2 20.703 8
Cyclobalanopsis stewardiana var. longicaudata 20.435 3 20.243 0
Schima noronhae 20.408 4 -
Castanopsis wattii 19.788 1 19.952 7
Manglietia insignis 19.526 7 -
Michelia floribunda 19.2419 18.666 9
Hartia sinensis 17.805 1 17.893 4
+ Mean + SE 20.088 7+0.3317 20.087 2+0.431 4
- Missing samples
IC:D 1.5 i\o 0.7 r
= o 0.6 —
o Lo : 0.5 |
3 S 04f
S 05} S 0.3t
g H l_l H S 02}
qg*; 0.0 H N T f*.; 0.1
flg 1 4 5 6 7 8910 E 0.0 F . .I—I.B. . L
m 0.5 m 0.1 F 1 2 3 4 E] H lil
n B o2
# -1.0t &% 0.31L

H: & Samples

H&h Samples

1 2
Fig.1 The difference of gross caloric value GCV  between fresh Fig.2 The difference of gross caloric value GCV  between fresh
leaves and leaf litters of plants in the tropical leaves and leaf litters of plants in the mid-montone moist
season rain forest in Xishuanghanna evergreen broad-leaved forest in Ailao Mountain
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Table 2 The gross caloric value GCV  of fresh litter layer L and fermentation layer F and the difference between L and F layer
L F . LoF .
Site Sarmples I layer KJ o-! Flayer KJ o-! Difference of GCV between
’ pre: Y J Y & L and F layer k} g_]
X1 18.567 6 14.9427 3.624 9
Xishuangbanna X2 16.210 0 13.124 3 3.0857
X3 18.216 8 14.578 1 3.638 7
X4 17.880 1 15.744 4 2.1357
X5 17.523 5 15.024 0 2.499 5
X6 16.909 5 15.922'5 0.987 1
X7 16.834 9 11.799 7 5.0352
X8 15.8757 14.702 4 1.173 3
X9 18.758 2 17.186 4 1.571 8
+ Mean + SE 17.4196+£0.341 9 14.780 5+0.524 2 2.6391+£0.444 1
Al 19.492 9 17.4377 2.0552
Ailao Mountain A2 18.771 1 16.370 6 2.400 5
A3 19.338 2 18.152 6 1.1856
A4 18.208 3 16.250 6 1.9577
A5 19.005 0 17.547 2 1.4579
A6 19.143 8 17.472 6 1.6713
A7 19.645 5 18.1959 1.449 6
A8 20.062 4 18.530 8 1.5317
+ Mean + SE 19.208 4 +0.200 7 17.4947+0.293 2 1.7136+0.1399
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Fig.3  Comparison on average gross caloric value GCV  of samples in Golley 1961 Bliss
Xishuangbanna and in Ailao Mountain error bars represent standard error
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