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Rreface

Land productivity with vegetation coverage on earth occupied by 10% have serious degeneracy
phenomenon because of soil pollution, atmospheric deposition, unreasonable cultivation, overg-
razing, land reclamation, salinization, desertification, soil erosion and so on since 1980s. Land
degradation is the deterioration of vegetation growth condition and the decline of land productivity on
ecological view; it is the result of the interaction and overlap between human factors and natural fac-
tors on system theory view; it includes soil physical degradation, chemical degradation and biological
degradation whose basic connotation and changing process can be reflected by soil degradation virtu-
ally. In recent years, land degradation coud be replaced by soil degradation internationlly. Land
degradation is a complicated dynamic process and its controlling is also an onerous systems engineer-
ing which involves soil science, agronomy, forestry, ecology and environmental science and is close-
ly related to social science and national economic policy. Emphasis has been placed on the preven-
tion and treatment of land degradation and lots of related research and practice has been carried on to
explore and propose many strategies and effective measures and the most important and effective
measure is vegetation protection and recovery. Vegetation not only has many-sided ecological func-
tions, but also control soil erosion in large area efficiently and prevent land degradation. Therefore,
restoring and protecting vegetation quickly and efficiently and improving soil ecosystem health state
are the key to control land degradation.

China is one of the countries which have the most serious soil erosion and it covers an area of 18

million km® | accounting for 18. 8% of total land area of China. Over 90% of soil erosion outbreak

)
in mountain area, hilly area and windy desert area, especially in mountain area which accounts for
70% of total land area due to particular phycial geographical and social economic condition. Middle-
lower yangtze area is the core with rapid economy development and play an important role in national
economic development, having nearly 3000 million population and rich natural resources such as
light, heat, water and soil. It is also the main distribution area of hilly area, the joint and transition
zone of agriculture and forestry with steeper slope and thick soil layer. Because of the sharp popula-
tion increase, unreasonable management on soil resources, constant improvement of soil cultivation
frequency and additive effect between reasonable land use and natural disaster, Middle-lower yangtze
area 1s faced with severe soil erosion, increasing soil impoverishment, frequent natural disaster and
intensified eco-environment degeneration and all of these throw severe threat on regional economic
development and ecological security.

The Yangzi River Protection Forest System Establishment Project and the Conversion of Corp-

land to Forest Project have been started since 1990s and have played an important role in slope farm-
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land treatment, soil erosion control, vegetation restoration promotion, land carrying capacity im-
provement and eco-environmenti improvement. The key to control soil erosion by vegetation restora-
tion is establishing and selecting suitable vegetation restoration mode and paying attention to the
combination of ecological, economic, social and landscape benefit while controlling soil erosion.
Nowadays, the research and practice on vegetation restoration of degradated land deepen gradually at
home and abroad, but systemic and deep research is still wanting in hilly area. Therefore, financial
aided by national technology support projects- “the demonstration of vegetation restoraton technology
on hilly degraded area of Midle and Lower Yangtze River ” and “the research on technology of glob-
al optimization and regulation of Yangtze River shelter forest” , we slected hilly area of Midle and
Lower Yangtze River as research object and small watershed in Wuling mountain aera as research u-
nit to study, discuss and evaluate the ecological benefits of vegetation restoration mode of 7 typical
degraded lands, which included P. massoniana natural forest ( 1 ), C. lanceolata plantation
(II),E. ulmoides plantation (Il ), V. fordii plantation (IV), M. pingii secondary forest ( V),
P. edulis-C. lanceolata mixed forest ( V[) , wasteland-shrub community ( VI). The gole was to pro-
vide basic data for the implementation and efficacy of key forestry programs, explore optimal restora-
tion modes and ways for the comprehensive treatment and development of hilly area in Midle and
Lower Yangtze River and provide reference for vegetation restoration and rehabilitation, soil health
management and evaluation and watershed landscape optimization of similar ecological region.

This book has 14 chapters, and the first chapter elaborates the denifition of degraded lands, de-
graded soil and soil health, the research process of vegetation restoration dynamic and its ecological
effect of degraded lands. The second chapter introduces the survey of research area and research
method. The third and forth chapter study plant flora, community structure, species diversity and
biomass distribution pattern. The fifth chapter to tenth chapter study the soil physical characteris-
tics, nutrient status, microbial population and biomass and soil enzyme activity dynamic under dif-
ferent vegetation restoration modes and their relationship. The eleventh and tweleveth chapter study
the function of soil and water conversation from soil water storage, soil infiltration characteristic and
runoff and sediment yield angle. The thirteenth chapter evaluates the comprehensive effect of vegeta-
tion restoration of degraded lands from soil-vegetation system scale by grey relational analysis. The
last chapter studies ecological suitability and landscape pattern of small watershed and proposes suit-
able vegetation restoration countermeasures.

This book obtained careful support and help from professor Fei Benhua, Fan Shaohui, Li Zhi-
hui and so on in publishing process. It’ s my pleasure to express my appreciation here!

Vegetation restoration on the degraded land is still a long topic that needs more discussions and
further studies. It is unavoidable that some opinions and conclusions presented in this book may no
be appropriate. Your comments for improvement are very much appreciated.

Authors
2014. 06
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—. 1B Lt ( degraded land)
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Z. B 1155 ( degraded soil )
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=. 1B (soil health)
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Table 1-1 The forming and developing of soil health’ s conception
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