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Introduction

Natural secondary forest is the natural secondary community which derived on all kinds of
secondary site from the repeatedly destroyed wildwood (unreasonable cutting, gathering firewood,
fire, cultivation, and graze). The common feature of this type of forest is it has lost the intrinsic for—
est condition and the original community was substituted by the secondary one. In ecology field,
the wildwood ecosystem and secondary ecosystem is belong to tow different dynamic procedures.
On the side of systematic dynamic balance, the former is balanced or near-balanced while unbal-
anced for the latter. On the side of system self—organization, the former is steady nonrandom struc—
ture but out—of—order natural phenomenon for the latter (Wang Yeju, 1993). How to reduce sec—
ondary forest random procedure and artificially encourage progressive succession is the theory and
practical issues of restored ecology.

The factors leading to natural secondary forest made it widely exist in the world. In China,
there are approximately 59 million hectares (Tang Shouzheng, 2001). Although natural secondary
forest is inferior to wildwood as for the function and stability, it excels plantation and plays impor—
tant roles in global economic development and ecological environment.

The forest in Liaoning East Mountains, after long term succession, is partly formed as
broad-leaved Korean pine forest, climax community in Changbai plantage. In recent 200 years
however, the forest experienced several times large scale destroys. Under the intense disturbance,
broad—leaved Korean pine forest lost its balance and retrogressed to low—yield, poor quality and
inefficiency. In the region, the area of existing natural secondary forest is 68% of forest land, green
shield for the cities and Liaohe plain as well as important water source in middle of Liaoning
province, playing indispensable role in protecting local ecological environment, improving social
and economic harmonious development (Chen Tianmin, 1996, 1999).

For long term, natural secondary forest in Liaoning east mountains failed in being classified
into forest type and managed aims. In the past, the pattern of timber rebuilding was adopted. Fur—
thermore, the forest was commonly treated as spontaneously generation and cut in the nature of
things. The result was perfect form and good quality trees were removed and poor ones left. There—
fore, the natural secondary forest resource developed poorer and poorer. Due to ignoring to manage
the existing forest, it was continuously disturbed to some extent and failed to be tended in time. As
a result, there was less vegetation under canopy and the function of ecosystem was distinctly weak—

ened. Biodiversity was seriously destroyed even the species and numbers decreased or extin-—




guished (Chen Tianmin, 2000). For example, broad—leaved Korean pine forest, climax community
in Liaoning east mountains has disappeared and changed into broad-leaved secondary forest. The
numbers of some rare trees (Fraxinus mandshurica, Phellodendron amurense, and Kalopanax
septemlobus) tended to reduce and is in danger of extinguishment. For the reason of unreasonable
cutting and excessive exploitation, cultivating in steep slope forest land, overloaded grazing and
silkworm fostering, many forest degraded into barren hills which cause flood and drought. The area
of water and soil loss increased year after year. Water table decline and water supply tend to short—
age which will badly affect industry and agriculture output.

Natural Forest Protection Project is one of six forestry projects issued in China. Liaoning im—
plemented the work in 2001. The application of relative policies will play important role in pro—
tecting and restoring natural secondary forest. Meanwhile, there are many social and technical
problems during the application. In terms of aim, theory and technology, is it onefold and passive
protection, or active protection for the purpose of maximizing its ecological function and ultimate
utilization of wood? What changes has been after protection? Artificial disturbance can destroy
system balance to regressive succession but positive succession take place if suitable measures are
adopted according to theories and methods of restoring ecology. Therefore, the degree and methods
of disturbance is important technical issue in natural forest protection. Aiming at current status and
strategic position of natural secondary forest in Liaoning, the book sets forth protection and sus—
tainable management technologies, based on classified management and implementation of series
of sustainable management technologies in different types of natural secondary forest, which will be
significant for protecting existing resource, encouraging ecosystem sound development, enhancing
productivity and biodiversity of natural secondary forest as well as realizing sustainable regional
development.

To discuss natural forest restoration in Liaoning east region, experts in the Liaoning Institute
of Forest Management (LIFM) began the research in the middle of 1960s. After generations hard
work, the experimental bases had been successively founded in a total numbers of more than 1000
hectares demonstration forest at Experiment Station of LIFM, Liaoning Provincial Experimental
Station, Danangou and Malupazi village of Balidianzi Town in Huanren County, Zhenggou village
of Caohekou Town and Xinnong village of Pianling Town in Benxi County, and Baishilazi Nature
Reserve in Kuandian County. A number of projects were studied at these sites such as Technique
of Natural Secondary Forest Comprehensive Management, Technique of Understorey Regenerating
Korean Pine After Selective Cutting in Low-Yield Broad-Leaved Forest, Tending Skills on Oak
Stands, Building Methods of Uneven and Compound Broad-Leaved and Needle Mixture, Tending
and Cutting Technologies of artificially Induced Broad-I.eaved and Korean Pine Forest, Research
on Grazing Forest in Liaoning Eastern Mountains, and Research on Existing Secondary Forest
Management in South—East of Northern China. These researches provided theoretical base and
technical measures for converting large areas of natural secondary forest to high-yield and

good—quality mixed forest and restoring regional broad-leaved Korean pine forest. Corresponding—
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ly, 34 research achievements were gained. The achievements and management patterns were
greatly applied in practice to a total of 30,000 hectares. To manage and protect natural secondary
forest resource in the region after the implementation of Natural Forest Protection in Liaoning, the
Institute undertook the project of Protection and Sustainable Management of Natural Secondary
Forest in Liaoning East Mountains, issued by Liaoning Science and Technology Department (Years
2002 to 2008). The research aims at dynamics and laws of different types of natural secondary for—
est development, theory and technology of artificially inducing needle and broad—leaved mixed
forest, target management and technology of existing natural secondary forest, management and
biodiversity protection plus utilization of natural secondary forest as well as demonstration forest
construction. Meanwhile, the state—class demonstration for forest management in Kuandian county,
issued by State Forestry Administration, and demonstration region for non-profit forest in Xiuyan
county, issued by Liaoning Forestry Department were undertaken. From 2006 on, the Institute
participated in the project of Research and Demonstration on Key technology of Forestry Ecologi~
cal Construction, which is state Eleventh Five—year Plan, holding by Liu Shirong, Chinese Forestry
Academy. The above achievements and research laid the foundation of the book.

The book includes mainly: the book is classified into seven chapters, discussing on the topics
as status and problems of natural secondary forest in Liaoning east mountains, development, clas—
sification, dynamies, and configuration characters of secondary forest, the effects of disturbance on
natural secondary forest, bio—ecological properties of main tree species in a restoring stand, the ef—
fects of different restoring measures, restoring objectives, and technical systems. Most of the find—
ings were published in the public journals. The book systematically summarizes the achievements
for the purpose of providing technical support and references on regional protection and manage—
ment practice of natural secondary forest.

The editorial work was held by Tan Xueren, Zhang Fang and Hu Wanliang. First draft was
edited, gathered, and proofread by Tan Xueren, Hu Wanliang, Kong Xiangwen , Jia Yun, and Song
Xiuqin. The detailed work is as following:

Tan Xueren is responsible for writing general outline and preface, amending, gathering and
finalizing chapter from one to seven.

Zhang Fang is responsible for first draft of chapter from one to five plus seven.

Hu wanliang is responsible for chapter four writing, amending and finalizing part of chapter
from three to seven.

Yao Guoging amended part of chapter three and five and finalization.

Kong Xiangwen is responsible for part of chapter two and four, translating where needs Eng-
lish and English proofread.

Jia Yun amended part of chapter three and finalizing.

Jin Xin, Ding Lei, Xu Qingxiang made and edited part of figures and tables.

Song Xiugin is responsible for editing, joined amendment, gathering, proofreading and word

processing.



Wei Maorong made and edited part of figures and tables.

Guo Fang wrote part of chapter three.

Zhang Chunfeng wrote part of chapter five.

Chi Dexia wrote chapter six.

The book is subsidized by the project of Protection and Sustainable management of Natural
Secondary Forest in Liaoning East Mountains, Liaoning Key Science and technology Project
(2001207002, 2001-2008), the project of Research and Demonstration of Key Technology on
Forestry Ecological Construction, which is belong to state Eleventh Five—year scientific support
plan, including two topics as Experiment and Demonstration on Biodiversity Protection and natu—
rally Ecological restoration in Changbai Mountains (2006BAD03A09,2006-2010) and Study on
Protected Restoration and Sustainable Management of Natural Forest 2006BAD03A04,2006-2010).

We would like to express sincere thanks to Mr. Li Wenhua, the famous ecologist, academician
of Chinese Academy of Engineering, who wrote the preface for the book and gave many suggests
and opinions. The book mainly cited the achievements from L.SFM and authors, thesis from Guo
Fang, Chi Dexia, and Zhang Chunfeng, who finished at the Postgraduate Station, concerning forest
management and forest cultivation set by Forestry College, Shenyang Agricultural University. Some
relative field references were consulted throughout domestic and overseas. We would like to ex—
press great acknowledgments to the authors for their contribution.

For the reason of time and editors knowledge limitation, there may be any error and uncer—

tainty in the book. We would be delighted to have your reviews to correct.

Authors
March , 2008
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