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An Ecological Appraisal of the Arrow Bamboo (Fargesia nitida) Community in Shennongjia Biosphere Reserve: Implication for Ex-situ Conservation of Giant Panda in China 

(ZEF Ph.D Research Proposal)
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I. STUDENT INFORMATION 

	Name: 
	Li Zhaohua 

	Matrikel No:
	1317758

	Organization:
	Bonn University

	Address in Germany: 


	ZEF, Bonn University

Walter-Flex-Str.3

D-53113 Bonn, Germany

	Address in China 

(During field work):
	Institute of Regional Planning                                    Hubei University

Wuhan, Hubei 430062, China

	Telephone (In China):
	 0086-27-86743298 or 0086-712-8388503

	E-Mail:
	 zli9@hotmail.com



   II. PROJECT INFORMATION 

	Title of Proposed Project:
	An ecological appraisal of arrow bamboo (Fargesia nitida) community in Shennongjia Biosphere Reserve: Implication for Ex-situ conservation of giant panda in China

	Key Points: 
	1. It will be the first ecological study of arrow bamboo (Fargesia nitida) community in an undisturbed mountainous area in central China.

2. The study meanly deals the arrow bamboo community with its environmental gradients, distribution patterns, biomass, and regeneration after gregarious flowering.

3. It is the first step to assess the feasibility of the would-be reintroduction and ex-situ protection of giant panda on the aspect of food supply in Shennongjia National Biosphere Reserve.  

	Field location:
	Shennongjia National Biosphere Reserve, at northern-west Hubei Province in central China

	Duration of Project:
	From Oct. 1999
	To Sept.2002
	PhD in Bonn

	Fieldwork:
	 From April 2000
	To Sept.2001 
	In China


     III. RESEARCH PROPOSAL

	1. BACKGROUND

Giant Panda (Ailuropoda melanolenca) is an obligate bamboo grazer and one of the most endangered animals on the earth with a total population about one thousand (Ellis et al 1998; Shaller et al 1985). Most of them are located in several disintegrated mountainous reserves in Sichuan, Ganshu, and Shannxi Provinces (Etling, 1999; O'Brient, 1987; Hu et al 1990).  Their favorite food, arrow bamboo (Fargesia spp.) (Taylor, 1987; Shaller, 1985; Campbell et al 1983) is found only distributing in upper mountain areas in central and central-west parts of China (Wu, et al 1980). Shennongjia Biosphere Reserve, as one of the largest distributing areas of arrow bamboo community in China (Ban et al, 1995; Qi, 1987; Ge et al, 1997), is one of the historical habitats of Giant Panda (Hu et al, 1985; Ellis et al, 1998). The Annals of Badong County in Qing Dynasty presents that about two hundred years ago the giant panda was still living in Shennongjia areas. 

In recent decades, the number of wild giant panda decreased rapidly mainly because of habitat shrinking, poaching, and bamboo flowering and die-off. Between 1974 and 1977 a census conducted by about 3,000 Chinese scientists estimated that there were about 2,000 giant pandas being alive in wild (Hu, 1990). During the middle 1970s, pandas suffered high mortality due to the flowering and die-off of bamboos over Min mountainous areas in Sichuan Province where 138 panda corpses had been collected (Wei, 1998).  After the starvation, there were only about 1,000 to 1200 individual pandas left in early 1980s in the wild (Schaller et al, 1985; Pan, 1988; Hu, 1990; Ellis, 1998). Again, much worse, from 1982 to 1985, large areas of arrow bamboo blossomed and then died across the Qionglai Mountains in Sichuan Province. In Pingwu County alone, 100 pandas starved to death then (MOF, 1997). Another 155 pandas had been token out from wild and caged in zoos for ex-situ conservation. These pandas have not been returned to nature yet. Recent surveys show that the number of giant panda in wild is keeping to decline and the total population in wild might be much less that its official figure of 1,000 animals (Ou et al, 1999; He, 1998). 

On the other hand, the captivated population is also shrinking due to the difficulty of its reproduction. In fact, China caught about 220 giant pandas from wild for its own zoos and another 42 living individuals for foreign zoos. But at the end of 1999 only 124 individuals in China and 16 individuals are alive. It is true that from 1963 to 1997, the captivated pandas in China produced 179 cubs, but only 44.10% of them lived longer than six month, 30.43% of them lived longer than 2.5 years, and 21.11% (38 cubs) survived over 3 years (Fong et al 1997). It means that the captivated population has only successfully reproduced about one fifth of itself in the past 35 years in China. But in the natural conditions in Qinling Mountains, 89% of cubs can live longer than 1.5 years (Pan, 1998), which indict that the high infant mortality in captivated might be behavioral or nutrimental problems due to be caged. It is quite clear that the Giant Panda will become distinct one day unless more steps are taken to protect it (Guo, J., 1999; O'Brein 1987; Shaller, 1987). 
Given that there is such situation above for the future viability of the Giant Panda, and there is a plentiful supply of arrow bamboo in Shennongjia, it has been suggested that Giant Pandas should be conserved ex-situ or reintroduced to the Shennongjia Biosphere Reserve. But before contemplating such a radical conservation program it is essential to have a sound ecological understanding of its food, the arrow bamboo in Shennongjia, including its detailed distribution, community dynamics, biomass and potential carrying capacity of Giant Pandas. In addition, some of arrow bamboo communities are flowering in Shennongjia. It is a centurial chance to take some researches on the regeneration of bamboo community because the regular interval of the flowering of arrow bamboo is as long as about 70 years (Reid et al, 1991; Campbell et al, 1983).

2. STUDY AREA 

Shennongjia National Biosphere Reserve is a member of the World's Reserve Network organized by Man and Biosphere (MAB, UNESCO), located in the southwestern part of Shennongjia Forest District, Hubei Province of China, at latitude 31°21'~31°37'N and longitude 110°03'~110°34'E. 

2.1 Topography Shennongjia is the only primeval forest area in central China, with an area of 70,467ha. It is the watershed between the upper reaches of the Yangze River and the upper reaches of Han River, one of the biggest branches of the Yangze River. It is a transitional region from the Second Step to the Third Step in landform structure of China. Its highest peak, Shennongdin Peak, is 3,105.4 m above sea level, and is the highest peak in central China, with a name meaning "the Roof of Central china". However, the lowest place is only 420 m above sea level, so the relative altitude of much of the area ranges from 1,000 to 2000 m. It belongs to a kind of deeply cut and erosion-made subalpine and medium topography. 

2.2 Climate and Soil The climate in Shennongjia is a transitional type of the north subtropical and the warm-temperate moist monsoon, controlled mainly by subtropical circulation. The annual average temperature (922m above the sea level) is 11.6~12.2C, the average temperature of the coldest month (January) is 2.1~2.6C, and the hottest month (July) is 22.4~23.7C. The annual average precipitation is 861~1093 mm. In the Reserve, the soil's forming and geographical distribution carries a few characteristics of both the sub-alpine coniferous forest soil and the mixed coniferous and broad-leaved forest soil. The vertical distribution of the soil is obvious. The forest soil from the low to high can be classified evidently as the following: mountainous yellow-brown soil (600~1,500 m), mountainous meadow soil (above 1,700 m), mountainous brown soil (1,500 ~2,200 m), mountainous dark-brown soil (2,200~2900 m), brown coniferous forest soil (above 2900 m). The lime also can be found in the lower mountains and valleys.
2.3 Flora and Vegetation There are about 2,638 vascular plant species of 850 genera in 193 families, among which 199 species of 63 genera in 30 families are ferns, 28 species of 17 genera in 6 families are gymnosperms, and 2,411 species of 770 genera in 157 families are angiosperms, comprising 80.1% and 53.1% of total families in Hubei Province and in China. From Chinese vegetation zoning, Shennongjia vegetation belongs to the Mixed Evergreen and Deciduous broad-leaved forest zone. The vertical distribution of the vegetation in Shennongjia Biosphere Reserve can be obviously divided into three zones: Mixed evergreen and deciduous broad-leaved forest zone (from 398 m to 1,800 m); Warm-temperate coniferous forest and deciduous broad-leaved forest zone (from 1,800 m to 2,600 m); Cold-temperate evergreen coniferous forest zone (from 2,600 m to 3,105 m). 

3.  MATERIALS

The arrow bamboo Sinarudinarica nitida (Now renamed as Fargesia nitida) is vertically distributed from 2,500 m to 3100 m above the sea level (Ban, 1995). Like in other place, Bamboo Fargesia nitiba in Shennongjia occurs mainly in the form of understorey of subalpine forests, but in the deforested stands it also occurs as the pure community (Taylor et al, 1987, 1991c, 1993a, 1996; Campbell et al, 1983). 

Since 1998, the arrow bamboos in some plots of Shennongjia have been flowering, seeding and dieing. A subsequent regeneration will begin after the periodic synchronous flowering followed by death (Jaquith, 1999; Sinohin, 1991; Widmer, 1998; Nadgaugd et al, 1993). However so far there is no definitive theory for the sudden and quite unpredictable simultaneous flowering has been established although some researchers suggested it might be caused by biological cycles, drought cycles, or even earthquake (Campbell et al, 1983; Janzen, 1976).  For this reason, more case studies on the bamboo ecology are required for explaining, predicting or even prevention or inducing the flowering of bamboo. 

Arrow bamboo community in Shennongjia is considered as the secondary vegetation after the deforestation of Farges fir (Abies fargesii Franch.) (Li, 1995). Thus the gregarious flowering of arrow bamboo may give a chance to farges fir for re-establishing its forest structure, or a chance to shift the bamboo shrub to another dominant vegetation – subalpine meadow. So, an ecological approach of arrow bamboo is also urgent needed for the vegetation management of the Reserve. 

4. GOAL AND OBJECTIVES

4.1 General Goal The general goal of this research is to investigate and analysis the arrow bamboo (Fargesia nitida) community for making a sound understanding of its distribution patterns, physiognomic features, biomass, and dynamics. It is the first step for appraising food aspect through so that the potential of using of this reserve for ex-situ conservation of Giant Pandas can be evaluated.

4.2 Objectives

4.2.1 Environment and habitat analysis

· Distribution pattern and vertical gradient of soil, climate, and background vegetations associated with arrow bamboo in Shennongjia Biosphere Reserve from 2,500m (lowest altitude of Fargesia nitida distribution) to the summit of 3,100m above sea level
· Corresponding natural habitats which might be potentially favored by giant panda in the proposed areas of Shennongjia Biosphere Reserve according to the observations in Wolong and Qinling panda reserves

4.2.2 Vegetation investigation and community analysis 

· Mapping the distribution of arrow bamboo communities and its associated vegetation by integrating field data and aero-photos with GIS. Defining the flowering spots and died-back stands on the map.

· Classifying and ordering the bamboo communities for analyzing the relationship between the eco-conditions and corresponded bamboo distribution patterns

· Estimating the potential carrying capacity of giant panda based on field investigation of biomass and nutrient patterns of bamboo in different age groups 

4.2.3 Regeneration analysis 

· Investigating species diversity, density, cover, biomass, frequency in the selected sites where the bamboo regeneration will or have established after the gregarious flowering

· Analyzing the competition between arrow bamboo and its associating species by modeling the growth and dynamic patterns of seedlings in different habitats

· Predicting the bamboo community dynamics and interaction with its background vegetation especially with the fir forests which occurs at the same habitats

5. RESEARCH OUTLINES

5.1 Baseline-assessment This part of the research will be the analysis of  characteristics of the physical environment (topography, soil type, and etc.), survey the community distribution, classify the community types, and map the vegetation. GIS (ARC/INFO, ARCVIEW or MAPINFO) will be used to digitize the topography map and draft vegetation map.  

5.2 Field survey This will be a detailed description of the arrow bamboo including its community features, population dynamics, and vegetation regeneration in Shennongjia Biosphere Reserve. GPS will be used to locate sampling plots and define the community boundaries; a number of environmental factors will be measured at each plot - altitude, aspect, slope, soil type etc.  Multivariate analysis will be used to analyze these data; we will use TWINSPAN to produce a classification of the community types and CANOCO to relate species distributions to environmental factors. 

5.3 Assess the carrying capacity for the giant panda Here we will estimate the potential carrying capacity of the Giant Panda in the Reserve. A bamboo-panda relation model based on STELLA will be used to predict productivity of the bamboo different age phases. This data will then be used to predict the potential carrying ability of the Giant Pandas.

5.4 Analysis of regeneration in die-off plots It is reported from Shennongjia that in some special plots the seedlings germinated from bamboo seeds have already appeared. The fieldwork will be mainly allocated to measure the growth of seedlings in and outside the original bamboo communities, and investigate the biodiversity, coverage, frequency, and biomass of arrow bamboo in selected sites. The BIOPAK software will be used to help modeling the seedling growth on the aspect of biomass.

5.5 Synthesis All of the materials will be drawn together into an ecological assessment of the feasibility of introducing Giant Pandas back into this reserve. 

 6. TIMELINE

6.1 August 1999–March 2000: Intensive training in ZEF 

The scientific training provided by ZEF will include two course models with the duration from August 1999 to March 2000. One is an interdisciplinary course named development studies to integrate ecology and economics for promoting scientific thought. The secondary course is to study the methods of designing the fieldwork and experiments, improve the ability of statistical analysis, especially multivariate analysis and restoration ecology.

6.2 April 2000-July 2001: Fieldwork in China

From April 2000 to July 2001, the field survey will be cooperating with Shennongjia Biosphere Reserve. They will provide aerial photos, draft maps, and some field facilities including the GPS receptor for the field research. The fieldwork is subdivided as three intergraded field activities: a) the survey of sites and soil; b) The investigation of bamboo community and its associated vegetations; c) the observation of regeneration including seedling growth, population competition, and community dynamics in the selected plots where the bamboo died-back after mass flowering.

6.3 August 2001-March 2002: Data analysis 

Time from August 2001 to March 2002 will be allocated to data analysis. The main work includes: a) input field data to BIOPAK to assessing the biomass, and then calculate the carrying capacity of Giant Pandas on the STELLA models; b) analysis the bamboo communities by using CANOCO and TWINSPAN software; c) make soil map, vegetation map and other necessary layouts; d) outline the paper structures 

6.4 April 2002-September 2002: Writing-up
Writing-up will begin at the middle of March 2002 and the first draft be presented at the end of July 2002. The other three months before the end of the project will be spent to revise the degree paper and organize two articles for publishing. 

7. ADVISORY 

All work will be supervised by Bonn University. The supervisors will visit the field sites twice to give field supervision in China. During the fieldwork, e-mail contacting will be monthly to check the progress.




IV. PARTNERS 
  

	Supervisor:
	Address

	Dr. Manfred Denich 

Prof. Dr. Paul Vlek
	Center for Development Researches (ZEF)

 Bonn University

Walter-Flex-Str.3

D-53113, Bonn

Germany

	Dr. Thomas Borsch

Prof. Dr. Wilhelm Barthlott
	Botanical Institute and Botanical Garden

Bonn University

Meckenheimer Allee 171

D-53115, Bonn

Germany

	In China (Fieldwork)

	Contact Person:
	 Mr. Zhu Zhaoquan
	 Prof. Pan Wenshi

	Address:
	Shennongjia Biosphere reserve, 11 Muyu Town, Shennongjia Forest County, Hubei Province 442421, China
	 Research Center for Conservation of Giant Panda, School of Life Science, Peking University, Beijing 100871, China

	Telephone:
	 0086-719-3452321
	 0086-10-62751198

	Fax:
	 0086-719-3452335
	 0086-10-62751198

	E-Mail:
	 snjzzq@public.syhb.cn
	 panda@pku.edu.cn

	Proposed time:
	April 2000 to July 2001


V. FIELDWORK TIMETABLE  

	Year
	Year 2000
	 Year 2001

	Month
	4
	5
	6
	7
	8
	9
	10
	11
	12
	1
	2
	3
	4
	5
	6
	7

	Equipment preparation
	▄
	▄
	
	
	
	
	
	
	
	
	▄
	
	
	
	
	

	Permanent plot measurement
	
	▄
	▄
	▄
	▄
	▄
	▄
	
	▄
	
	▄
	
	▄
	
	▄
	

	Reference collection
	▄
	
	▄
	
	
	
	
	
	
	▄
	
	
	
	
	▄
	

	Vegetation survey
	
	▄
	▄
	▄
	▄
	▄
	
	▄
	
	
	
	▄
	▄
	
	
	

	Habitat investigation
	
	
	
	
	
	
	▄
	▄
	
	
	
	▄
	▄
	▄
	
	

	Chemical analysis
	
	
	
	
	
	
	
	▄
	▄
	
	
	
	
	▄
	▄
	

	Workshop in Hangzhou
	
	
	
	
	
	▄
	
	
	
	
	
	
	
	
	
	

	Fieldwork in Qinling
	
	
	
	
	
	
	▄
	
	
	
	
	
	
	
	
	

	Map digitizing in GIS
	▄
	▄
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Vegetation mapping
	
	
	
	
	
	
	
	▄
	▄
	▄
	
	
	
	
	
	

	Aero-photo interpretation
	
	
	
	▄
	▄
	▄
	
	
	
	
	
	
	
	
	
	

	Preliminary data analysis
	
	
	
	
	
	
	
	
	▄
	▄
	
	
	
	
	▄
	▄

	Article writing

(Observation of bamboo flowering) 
	
	
	
	
	
	▄
	▄
	▄
	▄
	
	
	
	
	
	
	











