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Map of the area between the field station and south summit

Figure 3: Map shows the location of the field station, the gateway, the dam and reservoir, the yak 
meadow and the south summit, with footpaths in black. 
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Introduction 

Between June the 25th and July the 31st Sarah Carlton and Simon Mitchell, two students from The 
Royal Botanic Garden Edinburgh (RBGE) visited the Jade Dragon field station to carry out research 
and assist the work being carried out in the nursery and garden. The field station was completed in 
2002 and is a joint project between RBGE, the Kunming Institute of botany, Lijiang Alpine and 
Plant Research Institute of Yunnan Academy of Agricultural Science . The field station was built to 
allow cultivation and research to be carried out at high altitude location close to where the alpine 
plants naturally grow. (Plants of the Jade Dragon Snow mountain, 2008)

 On The journey to the field station the Kunming Botanic institute and garden was visited. Whilst at 
the field station we carried out research into the high altitude alpine plant species that were 
collected by George Forrest  and are now in the herbarium at RBGE, focusing especially on the 
Medicinal species used by the local Naxi people. The the medicinal uses of the plants and how the 
locals collect and use them was looked into. Once the Species were identified photos were taken of 
them in their natural environment and checked if there was any sign of over collecting. As part of 
this project a trip was taken to Shangri la, formerly Zhong Dian, to visit another part of China where 
George Forrest had also collected plants. 

The staff in the field station had many questions about how to propagate certain species which they 
were having trouble with so advice was given to them as to how they could improve their current 
propagation system. 

There was also a compost area designated and a prototype design set up so that they could could 
compost their waste materials and improve their growing medium using their own compost. 

Work was also carried out in the nursery to assist the staff with some of their work and to help 
improve the nursery. 

Aims and objectives 

To study the local alpine and high altitude plants growing on the Jade Dragon Snow Mountain, 玉
 龙雪山 (Yulong Xue Shan), especially any collected by George Forrest for RBGE or with local 

medicinal properties. The plants will be studied in their natural environment and notes about the 
conditions in which they are growing in will be taken. The information collected will help the staff 
at the field station and RBGE to propagate the plants in the future.  For the medicinal plants their 
abundance around the south summit of the mountain and their use by the local people will be 
investigated. To see what the plants are used for and if they are cultivated or gathered from the wild. 
Assist in the nursery at the field station to help improve their horticultural facilities. The findings 
from the expedition will be displayed at the RBGE. 
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Work carried out at the field station

The first few days of our arrival we spent nearby to the field station and carried out tasks in the 
greenhouses and in the nearby area. We spent several days weeding the pots in the large green house 
used for the mature plants as many of the plants were starting to succumb to the weeds. Although 
we worked on and off through our five week stay at the field station we only manage to weed about 
a third of all the pots as many of the pots had established weeds which made clearing the pots of 
weeds difficult and time consuming. 

As there was no composting facilities and no sterile growing medium we started building a 
compost. We chose a site which had been leveled and was already used for storing the soil which 
they use as their growing medium. See figure 4 below.  We spent several days clearing soil to make 
room for the new compost and bricks were delivered for its construction. I designed the composting 
area to be large enough for  the composting materials produced by the field station and set it out 
with three compartments to ensure that it could be turned and that there will always be one 
compartment with ready to use compost in it. Local people were to be employed to build the 
compost using bricks and cement. So I laid out one corner without cement to show what the design 
should be. See figure 5 on next page. Although by the time we left no work had been carried out 
building it and no cement delivered, but hopefully as all the bricks had been delivered, the work 
should be carried out soon. 

Figure 4: Compost area before work carried out
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Figure 5 : Laid out final design of compost 
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Problems observed

Irrigation
During our five weeks we also highlighted some areas in which the staff could improve their 
horticultural skills. On our tour of the facilities we answered many of the staffs horticultural 
questions and gave them advice. Most of the staff at the field station have a botanical or Ecological 
scientific background, and so were happy for us to give them horticultural advice. The irrigation in 
the large glass house was particularly poor. It consisted of a number of different hoses which were 
tied together with string and were leaking in several places. See figure 5 below. The tap for the 
hosepipes was about 30 meters up the hill making controlling the flow a problem, and as there was 
no head to the hose the staff had to use their thumb to control the spray. However this autumn 
money has been assigned for a new irrigation system which should fix their irrigation problems. 
Although the irrigation system was poor only a few plants were adversely affected and the staff 
made a good job with the equipment they had.

Figure 6: System used to link hose pipes, notice level of leakage 
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Main glasshouse
The major factor which was killing the established plants was weeds. Many of the pots had 
established weeds which were disadvantaging the preferred plants or killing them. The source of the 
weeds is the growing medium used. The medium is dug out from the valley floor and is left outside 
uncovered, because of this it contains many viable weed seeds which grow quickly and out compete 
the desired plants. See figure 6 below. The abundance of weeds on the floor of the green house 
under the plant benches and the abundance of weeds in the pots means that even if the soil was 
sterile there are enough weed seeds floating around in the glasshouse that weeds would quickly start 
germinating in any bare growing medium. 

Figure 7:  Difference between weeded pots and pots yet to be weeded in the main greenhouse.
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Nursery glasshouse 
The germination greenhouse had the greatest problems. The staff had difficulty getting the seeds to 
germinate and survive. The soil they used for seeds was the soil which they had dug from the valley 
floor and so it was not free draining enough for many of the seeds. The weeds here were especially 
bad for out competing the seedlings of the sown plants. The irrigation here was better than the large 
greenhouse as they used watering cans with a fine hose to make sure the seeds were not washed out. 
However there was little  cold treatment given to the seeds which meant dormancy was not always 
broken. This lead to difficulties, especially in germinating tree seeds. See figure 7 below 

Figure 8: Nursery glasshouse with varying germination rates and weeds
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Project work carried out 
To study a good variety of plants we walked around the southern end of the mountain range near the 
field station. Although we mainly investigated the area between 3900m and 4200m around the south 
summit, we also investigated the area between 3900m and 3200m when walking from the field 
station to the south summit. The lower area between the gate way to the garden and the field station 
was also studied, although not in depth. The lower area was between the altitude of 3200m and 
2700m. Giving a 1500m difference in altitude between the highest and lowest areas. Refer to figure 
2 on page three for more guidance

In the areas investigated there was a huge diversity of species with each 100-300m change in 
elevation having a whole different group of species. 19 species which have herbarium specimens in 
RBGE collected by George Forrest, and are used medicinally by the locals, were identified and 
researched. 

Harvesting of local plants 
There was much evidence of harvesting local medicinal plants from the mountains. We encountered 
several locals on separate occasions harvesting plants. Although there appears to be moderate 
harvesting of plants, some are affected much more than others. For example although there are 
supposed to be many Paris species on the mountain we could not find a single plant. Even when we 
were several hundred meters off the paths there was still no sign of them. Paris is highly prized by 
the locals as a medicinal plant. So much so that they will look all over the mountain for them and 
take any that they find. Even if they chance upon one they will often harvest it. On the other hand 
Astragalus is harvested a lot but is very common and found all over the mountain. But in harvesting 
many plants are uprooted and killed just in search of one plant. When harvesting the plant the locals 
dig up many trying to find the largest root possible leaving the rejected ones behind. Astragalus 
May be less affected to such harvesting than other plants as it seems to grow best in disturbed soil, 
so harvesting may kill the older individuals, but may encourage younger individuals to grow and for 
seeds to germinate. 

There was also evidence of mushroom picking, although as we were not studying fungi we did not 
investigate if their harvest was detrimental. 

Talking to some of the locals and the staff we found out that the local people are not interested in 
growing medicinal plants. This was mainly because it was easier to harvest the plants from the wild 
than to grow them. This is partly because it is not easy to successfully grow a plant from 4000m at 
2500m. The horticultural skills are not lacking as there are many farmers in the area and also 
several plant nurseries. But the plant nurseries only grow ornamental plants and the farmers grow 
mainly food crops.

Although we did hear about a government initiative where they employed locals to grow medicinal 
plants on a large scale. But due to the large number of plants produced the value of the crop 
plummeted and it became uneconomical to keep growing the crop on a large scale. 
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Shangri la (Zhongdian) 
We took a short trip to Shangri la to visit the surronding areas, to look at the different plant species 
which grew there and to experience the Tibetan culture. It was very interesting to witness how big 
the income gap was and how the urbanization is leaving out many of the local Chinese. Shangri la 
had lots of development with new shopping centers and transport hubs, where as the outlying 
villages were still very traditional. The farmers differed from the lower altitude areas as they used a 
lot of polytunnels to make up for the colder weather on the plaque. See figure 8 below. We also 
visited Napa Hai lake to see the wet land flowers, there was lots of interesting plants however the 
lake was dry as it had been drier than normal and there was two large drainage ditches running 
through the lake bed. 

Figure 9: Bamboo poly tunnel on the outskirts of Shangri la 

Sarah's project
Sarah Carlton carried out research on the south summit of  Yu Long Xue Shan investigating the 
alpine Potentilla saundersiana, at the same time as my measurements of the tree line and the group 
work on alpine species. She measured leaf and flower sizes to determine how the ratio of  leaf  and 
flower size changes between high altitude populations and very high altitude exposed populations. 
And whether this was due to the environmental conditions or was because of differing sub species 
at the different sites.
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Investigating the factors which influence the altitude of the tree line 
around the south summit 

Introduction 
The purpose of this project is to investigate the varying altitudes of the tree line around the south 
summit of the Jade Dragon snow mountain, Yu Long Xue Shan. The tree lines around the south 
summit are very variable, comprising mostly of Abies delavayi (Fir) and Larix potaninii (Larch). 
This project will investigate the factors which have lead to the very variable height of the tree line, 
looking at: influence from man, aspect, grazing pressure, exposure, soil depth, and fire damage. 
Data was also recorded to give an indication of the health of the plant and whether the trees at the 
tree line are successfully reproducing, or whether the trees have got their from seed blown up from 
parents at lower altitudes. 

Aim
To investigate the factors which make the altitude of the tree line around the south summit of  Yu 
Long Xue Shan so variable. By recording the altitudes of the tree lines and observing the factors 
which may be affecting the altitude at which they can grow at. 

Methodology 
To fully investigate the tree line, as many aspects and tree line heights were used as possible. In 
total there was 10 different sites each one with a single tree. The tree chosen at each site was the 
highest in the tree line. To identify which tree to choose and where the tree line was, trees on their 
own over 50m away from other trees were ignored as these were not part of the tree line but were an 
exceptional individual. The tree chosen was the highest tree out of a group of trees where the forest 
thinned out into scrub or grass land. 

The trees location was recorded on the GPS to a 10m accuracy and its altitude in meters above sea 
level recorded, Along with the aspect, an estimate of slope steepness, Species, measurement of most 
vigorous new growth, age of tree, height of tree, how exposed, rough soil depth, evidence of 
fruiting or flowering, general health of tree, surrounding vegetation, grazing damage to tree, level of 
grazing in surrounding area and any other important observations made. I defined the scrub as 
bushes other than Fir, Larch or Spruce. 
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Results 
The range between the highest and lowest tree line was 379m with the lowest tree line at 3867m and 
the highest at 4246m, with an even distribution between the two. 

The age of the trees varied a lot, with the youngest being around 11 years and the oldest over a 
hundred, however the older trees were hard to obtain an accurate age so an estimate was made. 
There was no discernible correlation between the age of the tree and the attitude that it was fund at. 

The soil depth had a large impact on the growth of the trees with deeper soil causing the trees to be 
taller, have more vigorous new growth and to grow to a greater age. However the depth of the soil 
had no affect on the altitude of the tree line. The soils depth was affected strongly by Latitude, with 
the deepest soil further north, Longitude however only slightly affected the depth with the deepest 
soil to the west. 

Longitude greatly affected the hight of the tree line with a coefficient of 0.78. See figure 10 on next 
page. The sites on the eastern sides of the mountain range had significantly higher tree lines. The 
difference in aspect could be seen very clearly with the naked eye. The change in vegetation is 
strong and over a very small area without much between habitat. See figure 9 below.

Figure 10: Easily seen change in vegetation form one aspect to another 
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Figure 11: Strong correlation shown between altitude and longitude

None of the sites had any signs of fruiting or flowering on any of the trees studied. Although fruits 
were observed in trees below the tree line. This indicates that the trees at the tree line may have 
arrived there from seed blown up from lower altitudes as the seeds of  Fir are easily disbursed by 
wind. 

There was very few trees found on flat land on the mountain, the most obvious area on the 
mountain was the yak meadow. Although not enough data was gathered in these areas to determine 
a reason for this. But there are several factors which could be affecting the trees such as: grazing, 
drainage and man. Although there was no signs of grazing on any of the trees on my sites, when 
young the trees may accidentally be grazed by Yak as there was a lot of grazing in the area. 
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Threats to trees 

Fire 
There is much evidence of fire damage to a 
large area of the Oak forest below the south 
summit on the south east side. There are many 
dead standing trees with signs of charring on 
their wood. See figure 12 below. There is also a 
lot of lying charred wood around the mountain 
showing signs of fire damage. Even though 
there has been a wide spread fire in the past a 
few mature trees have survived in small 
pockets. Although in the badly burnt areas 
there is a lot of regeneration from the roots of 
the old trees. The regeneration is very strong 
and there are large areas of busy regrowth in 
the areas affected by fire. The fire was most 
likely started by man, although looking at the 
soil profile there is evidence of large fires 
occurring many years ago. See figure 11 left. 
Without better knowledge of the soil formation 
on the mountain the age of the fire could not be 
estimated. 

Figure 12: clear layer of dark charcoal in soil profile 

Figure 13: Charred mature dead trees still standing
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Deforestation 
 There is a lot of evidence for heavy deforestation on the higher slopes of the mountain in the oak, 
larch and Fir Forest. There are very few mature individuals of these species left on the mountain 
and they are nearly all found in remote hidden valleys. Indicating that the surviving large trees have 
been left because they were too difficult to harvest or find. See figure 15 on next page.  There was 
also a lot of cut off tree trunks which could have only been cut with a saw. See figure 13 below. 
Although there was little evidence of recent harvesting as no freshly cut living wood was observed. 
However Abies was found in an abandoned gold mine which could only have been a few years old 
as the bark was still on the wood and the needle had not fallen off or rotted away yet. See figure 14 
below.   Cutting of Abies to construct gold mines should  be less common now that there is a 
military outpost on the mountain to arrest and gold prospectors. 

Figure 15: collapsed gold mine 

Figure 14: felled tree
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Figure 16: mature trees in hidden valley 

There were many old wooden buildings with brush wood circles indicating herder camps. Although 
these are very old and no longer appear to be used. But there was some wooden buildings which are 
used by the locals as somewhere they can sell food to the passing tourists. There was also other 
wooden buildings which were either recently abandoned or used seasonally. These buildings are 
normally built from Abies as the straight wood is desirable. See figure 16 below. Although no large 
mature trees were used in the construction of them. The wooden buildings used young trees which 
are abundant on the mountain and at the current usage should not pose a serious threat to the trees. 

Figure 17: old wooden building 
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Conclusion of tree line findings
The huge variation in altitude of the tree line is affected by many factors. The main ones being how 
far west or east they are on the Yu Long Xue Shan mountain ridge ridge and man's influences. The 
highest tree lines were found on the East side of the mountain right up to the summit with trees 
growing at lower altitudes on the west side. But the large gaps in the forest are due to forest fires 
and the logging as well as grazing pressure. Although there has been much pressure in the past there 
is plenty of regrowth of the old forest and with current pressures the forests should be able to 
recover. The limited logging is not making any huge impacts at current rates. The greatest risk to the 
mature trees appears to be fire, although looking at the soil profile fires may have occurred many 
years ago and may indeed be part of a natural cycle because of the long dry seasons in the areas. 

Problems encountered 
The Major problem encountered when surveying the tree line was accessibility. Most of the sites 
could be accessed by walking with a few requiring a climb down rocks. The real problem was the 
time taken to hike form the field station to the sites.  The low oxygen made walking quickly very 
difficult, so although the closest sites were only about three miles from the field station. The steep 
climb and lack of oxygen made the hike to the sites take between 3 and 5 hours. The weather was 
also a problem. Good weather at the field station did not mean good weather at the top of the 
mountain. There was a few occasions when we had to turn around as the clouds came down 
reducing visibility to about 20m and lowering the temperature below 5C. The combination of thin 
air, exhaustion and poor visibility made it very easy to get lost and confused. Several times we had 
ignore our senses and rely solely on the GPS. 

Accessing information on local Naxi medicinal plants proved to be hard. We had access to a very 
good book of local medicinal plants, but as it was in Chinese we could not determine the uses of the 
plants from it. Although we could identify which medicinal plants were used and at what locations 
in the mountain they are normally found.  This meant that further research was needed from eflora 
of china and other websites. 
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Conclusion 
During our time in China we learnt many new alpine plants which were new to us and saw many of 
the alpines we know from home growing in their natural environment. I feel I learnt a lot from 
seeing how differently our garden plants grow in the wild compared with our gardens. The time in 
china also helped me to learn more about different cultures and how they carry out horticultural 
practices differently on the other side of the world. One of the major differences was what their 
limiting factor was. In Europe our limiting factor in Horticulture is often a shortage of labour and 
money. Where is China the limiting factor was expertise in the correct field and experience. Due to 
the rapid change occurring in the job demographics. It was also interesting to see tools made in a 
completely different style, such as their wheel barrows with two wheel, which were better in some 
ways and worse in others to our 1 wheeled barrows.  

Working with the staff at the field station was a good opportunity to exchange knowledge about 
plants and also to learn more about their culture and language. We asked them many questions and 
they also asked us many questions about horticulture and the UK. 

Possible Areas of further research and improvement

Group project 
Much more information could be gathered from the locals about the medicinal uses of the plants 
through interviews and reading of local Chinese medicinal books. For the alpine plants our 
observations of growing conditions was very basic, a much more in-depth analysis would be 
beneficial. Possibly  involving soil testing throughout the seasons. 

The staff at the field station have a very good botanical knowledge and know many of the plant 
names in Chinese and Latin. The also have good basic horticultural knowledge. But they lack 
specialist knowledge in propagation and growing medium mixes. These areas need to be improved, 
through training. RBGE could send some of its staff over to teach the Chinese staff how to 
propagate alpines. This October they will do this. But they might consider also taking one of the 
Chinese staff to RBGE to learn for a few months. They could then teach their new findings to their 
staff when they return. 

Tree line 
Accurate ages of the trees need to be made through coring. This would give more insight into the 
time taken for the trees to become full sized and will show if the tree line is changing in altitude 
over time. 

Measure more tree line altitudes around the south summit and the rest of the Yu Long Xue Shan 
mountain ridge to gain a better idea of the tree line heights on the whole mountain and make the 
current data stronger. 

Investigate the affects of humans on the mountain in more depth, including studying the bands of 
Charcoal in the soil profile to determine the age and history of previous fires. 

The affects of heavy high altitude grazing on the vegetation type around the south summit looking 
into tree species especially. 
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My expenditures on the expedition 

Other information about the Expedition and The Jade Dragon Field 
station 

More information about the Expedition can be found in the report written by Sarah Carlton titled 
An observation of morphological changes in Potentilla saundersiana. A day to day journal of the 
expedition can be found at www.traveljournals.net/gisi , written by Simon Mitchell, focusing more 
on the social and cultural aspects of the expedition. 

Last year David A. Purvis & Craig A. Cameron visited the field station and wrote a report titled: 
Yulong Xue Shan A Horticultural Expedition to the Jade Dragon Snow Mountain Field Station and 
Lijiang Alpine Botanic Garden, Yunnan, SW China. 

Future plans 
After my expedition to the Jade dragon snow mountain and the field station, I have been inspired to 
carry out more research and work in high altitude areas of the sub tropics.  I would like to visit the 
Jade dragon snow mountain range again and investigate more of the peak on the mountain. I expect 
that there are higher tree lines as the highest one I found was at the top lowest summit so I could not 
climb any higher.  Due to my future plans it might be hard for me to visit that part of China for long 
time periods, although I hope to find opportunities to study the high altitude plants of Taiwan. 
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Cost Category personal contribution RHS Merlin trust Alpine garden society Total Cost 
303.67 303.67 303.67 911

other transport 39.27 39.27 39.27 117.8
accomodation 29.47 29.47 29.47 88.4
food 253 27.6 27.6 27.6 335.8
medicines 10 10
visa 30 30
equipment 26.5 26.5
insurance 36.94 36.94
Total 356.44 400 400 400 Total 

1556.44

 flights

http://www.traveljournals.net/gisi


                          

References 
(Plants of the Jade Dragon Snow mountain, 2008)

Plants of the Jade Dragon Snow mountain, David Paterson MBE and Professor Stephen Blackmore 
FRSE. Edited by Jackie Whalen, 2008 pages 37 – 44 

Figure 2: from google maps http://maps.google.co.uk/  15/10/2011

Figure 3: from google maps http://maps.google.co.uk/  15/10/2011

Figure 9: from sarah carlton

All other photos taken by myself, Simon Mitchell

List of images
Figure 1: south summit of The Jade Dragon Snow Mountain looking from the south ..............1
Figure 2: Location of the Jade dragon field station near Lijiang, Yunnan province, China ......2

Figure 3: Map shows the location of the field station, the gateway, the dam and reservoir, the yak 
meadow and the south summit, with footpaths in black. ...........................................................4

Figure 4: Compost area before work carried out........................................................................6
Figure 5 : Laid out final design of compost ...............................................................................7

Figure 6: System used to link hose pipes, notice level of leakage .............................................8

Figure 7:  Difference between weeded pots and pots yet to be weeded in the main greenhouse.9

Figure 8: Nursery glasshouse with varying germination rates and weeds................................10

Figure 9: Bamboo poly tunnel on the outskirts of Shangri la ..................................................12

Figure 10: Easily seen change in vegetation form one aspect to another ................................14
Figure 11: Strong correlation shown between altitude and longitude.......................................15

Figure 12: Strong correlation shown between altitude and longitude.......................................15

Figure 13: Charred mature dead trees still standing..................................................................16
Figure 14: collapsed gold mine ................................................................................................17
Figure 15: felled tree.................................................................................................................17
Figure 16: mature trees in hidden valley ..................................................................................18
Figure 17: old wooden building ...............................................................................................18

22

http://maps.google.co.uk/
http://maps.google.co.uk/

	Figure 1: south summit of The Jade Dragon Snow Mountain looking from the south 
	Figure 2: Location of the Jade dragon field station near Lijiang, Yunnan province, China 
	Table of Contents
	Map of the area between the field station and south summit
	Figure 3: Map shows the location of the field station, the gateway, the dam and reservoir, the yak meadow and the south summit, with footpaths in black. 

	Introduction 
	Aims and objectives 
	Work carried out at the field station
	Figure 5 : Laid out final design of compost 

	Problems observed
	Irrigation
	Figure 6: System used to link hose pipes, notice level of leakage 

	Main glasshouse
	Figure 7:  Difference between weeded pots and pots yet to be weeded in the main greenhouse.

	Nursery glasshouse 
	Figure 8: Nursery glasshouse with varying germination rates and weeds

	Project work carried out 
	Harvesting of local plants 
	Shangri la (Zhongdian) 
	Figure 9: Bamboo poly tunnel on the outskirts of Shangri la 

	Sarah's project
	Investigating the factors which influence the altitude of the tree line around the south summit 
	Introduction 
	Aim
	Figure 10: Easily seen change in vegetation form one aspect to another 
	Figure 11: Strong correlation shown between altitude and longitude

	Threats to trees 
	Fire 
	Figure 13: Charred mature dead trees still standing

	Deforestation 
	Figure 15: collapsed gold mine 
	Figure 14: felled tree
	Figure 16: mature trees in hidden valley 
	Figure 17: old wooden building 

	Conclusion of tree line findings
	Problems encountered 
	Conclusion 
	Possible Areas of further research and improvement
	Group project 
	Tree line 
	My expenditures on the expedition 
	Other information about the Expedition and The Jade Dragon Field station 
	Future plans 
	                          
												
	References 
	List of images

