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Preface

As a type of terrestrial ecosystem, forest ecosystem is rather important in maintaining the dynamic bal-
ance of biosphere and geosphere. Roughly speaking, forest covers one third of the total terrestrial area on
the earth, with its total biomass accounting for 90 per cent of that of the whole terrestrial ecosystem. In ad-
dition, annual amount of organic matter produced by forest appropriately accounts for 70per cent of that by
the terrestrial ecosystem as a whole. Forest directly affects energy’s budget and transformation on the earth
through absorbing, allocating, utilizing and transforming solar radiation, which also exerts influence on the
dynamic balance of carbon dioxide, oxygen, and water vapor in atmosphere. Forest’s nutrient cycle and
water cycle are two key links of the earth’s biochemical cycle, playing and significant role in the material
cycle and metabolism around the world. in the meantime, forest’s production capacity and management
level also directly influence people’ s several life all over the world. Forest can not only provide timber,
forest by products and energy to human being, but has great importance in adjusting climate, conserving
water and soil, preventing and floods, as well as protecting and beautifying environment .

Research on forest ecosystem is aimed at illustrating forest ecosystem’s structure, water-heat condi-
tion, material and energy cycle, biomass, production capacity, as well as intraspecific and interspecific re-
lations between different tree species, so as to guide the reasonable management and utilization of forest,
and provide scientific proof for economic development and environmental construciion.

Initiated in 1960s and combining the local natural condition and practical production, the study of
Dagangshan Forest Ecosystem stressed on the research and observation of forest resource. By and by, ab-
sorbing the theories of ecology and the ways of observation and record from Europe and America etc; and
improved the study and have a series of integrated systems of research.

In order to research the Dagangshan forest ecosystem, we built Dagangshan State Forest Ecosystem
Station, which is one of stations that was put up in the year of 1986 and had wide observating contents
since its foundation. Its main purpose is to 1) illustrate the characteristics of structure and function of na-
ture and man-made ecosystem in middle sub-tropical zone and the relationship between them; 2) do re-
search on the effects of man-made managing measurements; 3) bring up the management methods that are
reliable in theory and are feasible in reality for the economical, ecological and social improvement .

Dagangshan State Forest Ecosystem Station is located in Fenyi county, Jiangxi Province (114.30° ~
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114 .45°E, 27.30° ~ 27.50°N) . The area of site is 9839.9hm’ and the altitude of Dagangshan is 1091 .
8m. The station is belonging to subtropical climatic region. The average yearly temperature is 15.8°C, av-
erage yearly sunshine time 1656.9 hours, average precipitation 1590.9mm. The type of soil there is red
and yellow soil at low hills of the Yangtze River’ s middle-lower reaches. According to the statistics of
1997, amounts of wild animal have got to 7 orders, 15 families, 38 species; 4 orders, 38 families (4 sub-
families) , 16 species birds were -found. Cover plant is subtropical evergreen broad-leaved forest, whose
representative species and so on. Main plants are evergreen coniferous forest, evergreen broad-leaved for-
est, deciduous broad-leaved forest, mingled forest, bamboo, tea-oil tree and so on.

The natural geography and economic development background of Dagangshan Forest Ecosystem is as
follows: superior natural conditions, abundant water-heat resources, spectacular biological and mineral re-
sources , industry and agriculture on the certain basis, low productivity, low commodity rate and high eco-
nomic development potential . In this region, there are abundant forest reserves and superior growth condi-
tions and the management of artificial forest there has historical convention, but is rough. The structure of
artificial forest is monotonous, Natural forest is seriously damaged, and the regression of land capability is
aggravating .

Dagangshan State Forest Ecosystem Station built the self-contained observation establishment and a se-
ries of analyzed instrument, V-notch weir in the catchments (3) ; Overland runoff observation station (7);
Iron tower for photosynthesis measurement (5) ; Building for observation (2) ; Micro-climate observing sta-
tion[ 300maltitude (1), 800m altitude (1) ];LI-6200(1) ; LI-6400 (1);TDR (1); Water potential instru-
ment for stem flow measurement (1), . We also built the analysis laboratory and the center of chemistry
analysis . |

During the past fifteen years, the main achievements in Dagangshan forest ecosystem station are as

’ following .

The researcher in the Dagangshan Forest Ecosystem investigate the vegetation types in Nianzhu forestry
center and Shangcun forestry center and divide them into different types by the way of naturalness and in-
tension degree.

By the comparison of observation data in Dagangshan Forest Ecosystem, the biomass, net productivi-
ty, the difference during the growth, the uptake and cycling of nutrients. Forests gain the energy from the
sun and the consume of energy includes heating up the underlying surface, transpiration, evaporation and
photosynthesis. From the setting up of Dagangshan State Forest Ecosystem Station, the researchers observe
and compute the weight of energy for a long time.

From 1986, the researcher in Dagangshan State Forest Ecosystem Station begin to study the hydrologic

effects of the forests, including Phyllosachya pubescens forests, Pinus massoniana forests, Chinese fir
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forests and so on. The emphasis of research is as following, (Dthe redistribution of precipitation in vegeta-
tion layer, @the physical character of forest soil, Qthe effects of forests on the runoff.

During the 8" five-year project period” , on the classification basis of the site quality in Dagangshan
forest areas, the growth rule, management technology and management countermeasure were analyzed and
the management model of Chinese fir plantation were set up. The research purpose was to find out the
available methods and means of planting models.

On the basis of monitoring index database and with the usage of Arcview/Info system software, the in-
formation management system and data sharing platform of Dagangshan State Forest Ecosystem Station were
established and its purpose was to improve data management methods. The website of Dagangshan State E-
cosystem Station which was on the basis of Intemet was built up. With our efforts, the monitoring and re-
search in the Dagangshan State Ecosystem Station become more typical and more scientific .

With the increase of population and the economic development in the Southern China, some crude
vegetation had been destroyed and the ecological environment became more and more exasperate. The long-
term monitoring data and the original information is the basis of drawing the corresponding important man-
agement measurement and the forest constructing policy .

According to the Development Strategy for 2000—2010, the main research in Dagangshan State Forest
Ecosystem Station is as following.

At present, the forest resource in the mid-subtropical mountain area has decreased. In order to im-
prove the stand productivity and develop high-yielding timber plantation, the forest management technology
will be studied.

The technology and methods, which can improve the biodiversity, stability of forest ecosystem, will
be illuminated. The purpose of this research is to explore the sustainable development way of three-dimen-
sional forestry, agroforestry and so on.

On the basis of forest intensive culture in mid-subtropical mountain area and middle and lower valley
of Yangtze River, we will put up the experimental area of ecological economics and carry out natural forest
conservation program. Our aim is to control environmental pollution and improve the environmental quality
in the station areas.

This book introduce the study on the Dagangshan forest ecosystem form summarizing the forest ecosys-
tem, succession situation for forest community, energy balance and photosynthesis, nutrient recurrence,
balance of water, forest ecosystem management and so on. It also affords the gist of the theory and practice
for the study on forest ecosystem in the future.

The personnel of compiling this book: Preface (Wang Bing, Li Haijing, Cui Xianghui, Zhao Guang-
dong) ; Sectionl.1(Wang Bing, Cui Xianghui); Sectionl .2(Wang Bing, Li Shaoning); Sectionl .3
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(Wang Bing, Liu Shirong, Cui Xianghui); Sectionl.4(Wang Bing, Cui Xianghui ) ; Sectionl . 5 ( Nie
Daoping, Xu Deying, Wang Bing) ; Section2.1(Guo Quanshui, Xia Liangfang, Chen Ai, Guo Jinghua) ;
Section2 .2( Zhang Jiacheng, Chen Li) ; Section3.1(Wang Bing, Cui Xianghui) ; Section3.2(Zhao Guang-
dong, Nie Daoping Zhang Jiacheng); Sectiond.l (Guo Yuwen, Dai Wei); Sectiond.2(Nie Daoping);
Section5 .1(Wang Bing, Cui Xianghui); Section5.2(Wang Bing, Cui Xianghui); Section6.1(Nie Daop-
ing) ; Section6.2 (Nie Daoping); Section6.3 (Wang Bing, Li Shaoning); section6.4 (Wang Bing, Li
Shaoning) Section6 . 5(Nie Daoping) .

This edition is the finally formal edition for the Research On Dagangshan Forest Ecosystem . No other
edition against this is prohibited.

Without enough time and labor, there may be mistakes. And we wish we could get suggestion from

you.
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