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Abstract Aims The objective of this study is to determine the allocation pattern of caloric values in domi-
nant species of the secondary forests that developed from deforestation of tropical rain forests in Xishuangbanna,
Southwest China.

Methods We studied three 20 m X 20 m plots in each of four communities: Trema oriertalis forest, Mallo-
tus paniculatus forest, Macaranga denticulata forest and Millettia Iptoboirya forest, which were 2, 4, 6 and
> 15 years old. We recorded the species name and DBH of all trees with a diameter > 3 cm. Caloric values
of 17 dominant tree species were determined using five sample trees of each dominant species: one small tree,
three intermediate and one large tree. The sampled parts were leaves, branches, stems and roots. The caloric
values of three replications for each sample part were measured with a SDACM-Illa oxygen bomb calorimeter,
with an error less than 100 J* g~ . Differences were tested by i-tests.

Important findings The mean caloric values of T'. orientalis, Mallotus paniculatus, M acarange denticulata
and Millettia leptoboirya forests were 19 182. 11, 19 474. 81, 19551.38 and 19 445.95 J*g™ ', respectively.
Generally speaking, the caloric values of the climax tree species were greater than those of the pioneer. Differ
ences between leaves were significant, but differences between branches, stems, roots and the average were
not significant. The caloric values of different parts were ranked as: leaves > stems or branches > roots at
the average level, although T. orientalis, Vitex quinata and Aporusa yunnanensis showed lower caloric value
in leaves. Results suggest that there was an increase in the utilization efficiency of energy with aging of forests.
Ewsystems develop by systematically increasing their ability to convert incoming solar energy; therefore, the
transformat ion efficiency of energy was higher in climax trees than the pioneers. We postulated that in the early
succession, ecosystems increase the absorption of energy though biomass accumulation; therefore, pioneer trees
show lower caloric values. Along with build-up of organic structure, however, ecosystems augment the fixation
of the energy quality, and then caloric values can be enhanced per unit weight.
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Table 1~ Desaiption of the four forests
Forest Age Place Area  Altitude Taal Dominant tree Total number
type (m2) (m) numbe of species of trees RDO RDE RF 1V D (%)
species
2 Yiwu 20x20 800 23 T. aientalis 135 0.68 0.580.08 1.34 0.51
Trema orientalis (2200 N, Vitex quinata 16 0.03 0.070.080.18
cannunily 10r3 E)
4 Yiwu 20x20 1250 37 M allotus panicul aius 159 0.39 0.330.050.77 0.53
Mallows (257 N, M acarang a denticulata 66 0.2 0.130.020.37
paniculaius 101°28 E) Sapium discolar 52 0.10 0.110.050.26
cannunity Castanep sis mekong ensis 38 0.05 0.080.050.18
6 Menguan 20 %20 900 45 M acarang a denticulata 110 0.42 0.260.040.72 0.53
Macaranga (24l N Castanep sis mekong ensis 46 0.08 0.110.040.23
denticulata 10123 E) Castanopsis indica 32 0.07 0.080.040.19
cannunity Cinnamamum tenuipilis 25 0.07 0.060.040.17
Lithocarpus f chaiensis 31 0.03 0.070.040. 14
Lithocarpus truncatus 14 0.06 0.030.030.12
> 15 149 0.21 0.460.040.71 0.52
Millettia 55 Miletia leptoboirya 30 0.08 0.090.020.19
leptoborrya 55 km from Syzygium brachy thyrsum 2 0.14 0.010.010. 16
canmunity Xiaomo Gonglu Sapium baccatum 24 0.03 0.070.050.15
(2rs§ N, 0x20 800 56 Phoebe lanceolata 13 0.02 0.040.040.10
10r12 E) Ap ausa yunnanensis 8 0.03 0.020.04 0. 09
Dolichandrone stpulaia 5 0.06 0.020.010.09
Castanopsis indica 4 0.03 0.010.030.07

Barringtonia macr astachy a

RDO: Relaive dorminance RDE': Reldive density

2
2.1
= /
19 182. 11 19 474. 81 19 551. 38
19 445.95 Jog !, 1
, (2
2.2

RF: Relaive frequency  IV: Impatnat value

(20 133. 34 £97. 99)
(19 475. 32 136. 45)

3), >
test,p= 0.12)

0. 001)

etal.,

1984;

17

(19 371. 96

1) Percentage o IV of dominant species in all species

+ 56. 13)

(19227.31£38.88) Jog '(

> )

(1=

(t-test, p = 0. 035)

, 1999) ,

>

(t-test, p <
( Gower

B B

( Vitex, quinata)



2 329
(Aporusa yunnanensis ) , 920 400
2.3
20200
. . .o .. ‘m
( (Mezzettiqpsis creaghit ) (Ardisia tener- 5 20000
a) ( Barringtonia marostachya ) e o
( Gironniera subaequals ) ( Pometia tomentosa ) S
. . <
( Barringtonia macrostachya)) ‘% 19600
o
e
( © 19400
) o
® 19 200
20 5007 mm AR Trema orientalis
) E8H Mallotus paniculatus
"W Macaranga demticulata 19000
&R BF Y Millettia leptobotrya M- Foliage #% Branch F Stem #8 Root
220 000 % %7 Organ
L \
5 \ ]
b i §. Fig.3 Caloric value amlysis among organs of pioneer trees
19500 \
> \ 2 =
= \;:;:f : N
£ N JENE ,
@ \::3:: o~ : N 21000 mm EEMF Pioneer trees
©19 000} NS B3 NE :
o NG R NI S L THHMF Climax trees
NIRIRIR 2000
18 500L— N NG N o
I Foliage 4% Branch F Stem #8 Root ) T 1
#'H Organ E 19000 | [
1 (5]
Fig. 1 Caloric value analysis of dominant species in pioneer 'g
forests at different ages =
(&}
@’1 18 000 -
#
21.000r mm 3B 7rema orientalis
) AYH Mallotus paniculatus 17 000 |
W Macaranga demticulata s B F i T
20500} B BF G Millettia leptobotrya Foliage Branch Stem Root  Average
) #H Organ
o
20 0001
§ 4
e .§ Fig. 4 Caloric value amalysis of dominant species in pioneer forests
219 500+ at different ages
S
<
=
@19 000} B3 3
3 3.1
18 5004——- ;
i Foliage #% Branch T Stem # Root ’ ’
#E Organ
2 Kay  Schneider (1992)  Schneider  Kay
Fig. 2 Cabric value analysis of the most domiant pecies ( 1994)

at different ages

(ctrtests p=-0.019,



330 31
2
Table2  Sequences of caloric values among the four organs
Foliage Branch Stem Root
Mdllotus paniculatus 1 2 3 4
Sapium discolor 1 2 3 4
Castansis indica 1 2 3 4
Dolichandrone stpulata 1 2 3 4
Castangsis mekongensis 1 3 2 4
Litho carpus fohaiensis 1 3 2 4
Lithocarpus truncaus 1 3 2 4
Syzygium bradvythyrsum 1 3 2 4
Phoebe lanceolata 1 3 2 4
Millettia leptoboirya 1 4 3 2
Cinnamomum tenwpi lis 1 4 3 2
Sapium bacatum 1 4 2 3
Barringtonia macrostadvya 1 4 2 3
Macaranga denticul ata 2 4 1 3
Trema orientalis 4 1 3 2
Vitex quinata 2 3 4 1
Aporusa yunnanensis 4 3 1 2
123 4: 4 M eans the location of this organ’ s caloric value among the four organs
, ( Pitelka,
(Schneider & Kay, 1994) 1978),
: Golley (1909)
3 Long ( )
(1934) 12 (Ovington & Heitkamp, 1960; , 1990)
2 3 2
(Golley, , ,
1969; , 1996; , 1999) ( , 1990)
39.54 kJe g !, 23.94 \ ,
-1 -1
kJeg °, 17. 15 kJ*g 16. 8 kJ*
g ! 15.96 kJe g™ '( , 1990; Long, 1934; ,
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