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STUDIES ON THE STRUCTURE, FUNCTIONS AND
DYNAMICS OF EVERGREEN BROAD-LEAVED
FOREST ON Mt. AILAO IN YUNNAN

SUMMARY

Evergreen broad-leaved forest is formed under the humid climate and monsoon con-
ditions of the subtropical east coastal region. In present world, this type of forest is de-
clining, it distributes mainly in the subtropical areas from 22° to 40° north and south alti-
tudes of east coastal areas of the continent. China's evergreen broad-leaved forest is the
biggest in area in the world and is well developed. Wet evergreen broad-leaved forest on
mountains, a subgroup of subtropical evergreen broad-leaved forest, distributes widely
in Yunnan. It covers almost all subtropical middle mountains. It is not only the major
forest type but the characteristic and representative vegetation type of the vertical forest
spectra of mountains in Yunnan as well. Therefore, subtropical wet evergreen broad-
leaved forest on middle mountains is selected to conduct studies on the forest structure,
functions and dynamics. The studies have important scientific value and global signifi-
cance.

Meteorological studies indicate that the study area is controlled by both the south
sub-current of the west current from India and Pakistan, which is divided by the Tibetan
plateau, and the southeastern monsoon. Thus the climate of this area has obvious dry
and wet alternation and is the western monsoon climate type of China. The ecological cli-
mate of wet evergreen broad-leaved forest on middle mountain, that is, the climate con-
nected with organisms is warm temperate according to the accumulated tempera-
ture. The overall characteristics of this climate is that it is not cold in winter, not hot in
summer and mild and wet around a year.

Mountain yellow-brown soil is developed under the wet evergreen broad-leaved for-
est on middle mountain and distributes continuously as belts. The soil property and its
use direction are different from the horizontal representative yellow-brown soil. This soil
has soft structure ,deep layer ,medium soil quality,big porosity,good surface water pene-
trating ability and big water retention. It has high content of organic matter (>>10%)and
nitrogen (~0.4%) .

The flora of the forest has the characteristics of multiple families and genera based
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on the typical investigation. Lauraceae, Theaceae, Fagaceae, Magloniaceae and Rosaceae
are the main families that constitute the forest plant communities. Those families are al-
so the characteristic flora of the western subtropical evergreen broad-leaved forests in
China. The flora constitution is the subtle combination of tropical , temperate and endem-
ic species. And China's endemic species has the largest proportion. The distribution of
the five flora types in the forest community is as [ollowings: northem marginal types of
tropical southeast Asia.China Himalaya type,China and Japan type and Yunnan endemic
occupy the tree layer A and B;especially the layer B; Under the canopy, China Himalaya
type has the biggest number, next are China and Japan type, Yunnan endemic and
northem marginal type of southeast Asia. To sum up, China Himalaya species are the
major constituents, endemic species of southwestern China are the characteristic con-
stituents, they two occupy 60. 2% of the total flora, and both of them interact and over-
lap in every layers with the northern marginal species of tropical southeastern Asia. All
of these indicate that the study area and the above related areas have same origin of {lora
development.

Like typical subtropical evergreen broad-leaved forest, this type of forest has dis-
tinct four layers with relative rich inter-layer species, including big and tall tree layer
and well developed shrub layer (Sinarundinaria nitida layer) .The upper part of tree
layer is constitute of Castanopsis wattiiy Lithocarpus xylocarpus, Schima noronhae and
Lithocarpus chintungensis mainly, these are the dominating species of the upper with
above 100 obviousness value.  Machilus viridis, Manglietia insignis and Vaccinium
duclouxii etc. are the dominating species of the tree sub-layer. Tree species with impor-
tance value between 50 to 70, such as Camellia forrestii s Eurya obliquifolia, Eriobotrya
bengalensis and Michelia floribunda are the main constituents of the tree sub-layer. Like
typical evergreen broad-leaved forest of southern China, 1. this forest's trees are belong-
ing to Lauraceae, Theaceae, Fagaceae and Magloniaceae mainly,  2.1in its understorey
there is a well developed layer of Sinarundinaria nitida , and shrubs and grasses, which
are common in southern China, 3.1t is rich in vines and epiphytes comparatively,
4.it has a continuous and uniform evergreen canopy and 5. the major leave form of
trees is the medium-sized leave of ellipse shape. It is a real'laurisilvae',a forest ol shining
leaf which is the common characteristics of evergreen broad-leaved forest. Moreover,
evergreen high bud species is the dominating life-form of its plant community, som
trees have buttress, many plants' leaf have pointed end for dropping water and it is rich
in mosses and other epiphytes due to its special location and unique habitat. The above e-
cological characteristics refllect the wet aspect of the habitat in certain extent.

Biodiversity of the Forest. Investigation on eight plots of 3200 m® at different devel-
oping stages indicates that this forest is not rich is species, with 40~ 69 species only,
which is lower than that of wet evergreen broad-leaved forests on middle mountains in
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northeastern,central (Mt. Wumeng in Luquan)and southeastern Yunnan. Followings are
species diversity indexes and homogeneity of the forest: Simpson index is between 0. 7 to
0. 9, homogeneity is around 0. 70~0. 95; Shannon index is around 2. 0~3. 0, homogene-
ity is 0. 6~0. 8; while McIntosh index is around 0. 5~0. 7, homogeneity is 0. 5~0. 7. No
doubt, all of these data can be used as the diversity index of this forest. Comparison of
diversity between different layers of the forest community shows that species richness
decreases from bottom layer (grass layer) to the top layer (tree layer A), however,
species diversity index and homogeneity have no such tendency. The number of plants
and species richness of same BHD (breast high diameter) decreases with the increase of
BHD as well. The above data shows the continuousness of the vertical structure of the
forest and the stability of the community. However, there is no regular law but great ir-
regular variation in the species diversity in the forest. This just reflects the difference of
the constitution of the tree layer in certain extent.

Not like temperate forest, the growth rhythm of the forest is similar to that of the
tropical forest. Plants flower and bear {ruits almost around a year. March and April are
the major flowering (70%) and frait bearing (75%) season. All nuts and the fruits of
Schima noronhae ripe in the next year's summer or autumn. This phenomenon is related
with the low temperature and the high altitude. It is also a bio-ecological characteristics
of the forest. Excluding deciduous species, which have a obvious winter dormancy, all
evergreen species has no obvious leave fall season. Change of leaf is the way of the leaf
alternation and it occurs usually during winter and spring. There are three types of eco-
logical phenology, namely., warm temperate, temperate and temperate cool in the for-
est. Warm temperate is the most common type. Thus, it shows the characteristics of
warm temperate further. In short, the growth and develop rhythm of this forest shares
some characteristics with the tropical rain forest, and has some properties of temperate
forest as well , and meanwhile, it shows its own uniqueness which is different from other
forests. ,

Biomass and the Net Productivity of the Forest. According to measurement, the to-
tal biomass of this forest is 507. 70t/ha, among which, 98.3% is from the tree layer,
shrub layer and grass layer only occupy 1. 5% and 0. 2% respectively. This indicates that
tree layer is the major constituent of the biomass. Net productivity,i. e. ,yearly mean net
production of the forest, is 12.1051 t/ha, which is produced mostly by tree layer al-
so. The net productivity of this forest is higher than that of the 30 years old Fagus ever-
green broad-leaved f{orest in Jianging County of Zhejiang province.

Structure and Dynamics of the Population. According to the investigation and analy-
sis of the four dominating species of Lithocarpus xylocarpus, L. Chintungensis, Castanop-
sis wattii and Schima noronhae,all of them have a growing population. Based on the com-

prehensive analysis of the size, structure and survival curve of the population, the popu-
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