33 8 Vol.33 No.8
2013 4 ACTA ECOLOGICA SINICA Apr. 2013

DOI: 10.5846 /stxb201204190564

. 1 . 2013 33(8) :2463-2473.
Chang . He YQ YangTB Zhao Y Zhu G F Niu HW Zhang T Du J K Pu T. Vegetation succession on Baishui No. 1 glacier foreland Mt.
Yulong. Acta Ecologica Sinica 2013 33( 8) :2463-2473.

1

% w7 AR AR, R B ARSI,
ko A L F A

(1. / / 730000;
2. 730000; 3. 730000;
4. 730070; 5. 730070)
1
3 °
55 91 63 28 46 N 3
1 250a - - - °
1

170—250a o

Vegetation succession on Baishui No. 1 glacier foreland Mt. Yulong
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Abstract: A chronosequence study ( substituting space for time) was conducted following the retreat of alpine glaciers since
the Little Ice Age. The study area is Baishui No. 1 Glacier Mt. Yulong in Lijiang City Yunnan Province of China. It is
the biggest glacier on Yulong Snow Mountain. It has an area of 1.32 km’ the altitude of the equilibrium line is around
4850 m. After the greater advancement of Baishui No. 1 Glacier in Little Ice Age the glacier had began to retreat and

form a large newly-exposed area. This area was divided into five successional seres: SUC1 = 0—9 years; SUC2 = 5—14
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years; SUCS =~ 200—400 years. They were bounded by dated moraines deposited in 2002 1997 and 17" and 19"
centuries. but the age of the two seres ( SUC3 and SUC4) is unknow they were located at an elevation of 4000 m and 3900
m. Then a successional sequence is formed by SUCI to SUC5. Only a single site was chosen to represent each successional
sere. At each sere ten 0.25 m’ quadrats were chosen we recorded percent cover height and abundance of each herbaceous
species. In SUC4 and SUCS5 three 16 m® and two 100 m’ quadrats were chosen to record height and abundance of bushes
and trees respectively.

By employing field investigation factor analysis methods this study mainly focuses on the communities composition
and its number characteristics within different successional times as well as the variations of vegetation types and the
estimation to the age of the terminal moraine in the Little Ice Age. Among the investigated 55 plots there are 91 types of
plants and about 63 species have been identified from it yet. They belong to 28 families and 46 genera including arbor
shrub and herb three life forms plants and most of species are dicotyledon The number characteristics analysis for different
succession stages reveals the communities composition and substitution regulation. Community composition is as follows: In
the first successional sere there are Cerastium caespitosum  Meconopsis horridula and Juncus brachystigma three
communities the dominant species is Cerastium caespitosum; In SUC2 two communities are Polygonum macrophyllum and
Carex capilliformis the former is the dominant; Cerastium caespitosum Carex capilliformis Carex crebra and Pedicularis
sp. are the main communities in SUC3 and the dominant species is Cerastium caespitosum; Three communities are formed
by Carex capilliformis Carex crebra and Delphinium sp. and the first one is the dominant in SUC4; Carex crebra
Ligusticum rechingerana and carex kansuensis are the primary communities in the last successional sere. Carex crebra is the
dominant species. At the terminal of Baishui No. 1 Glacier the vegetation succession experienced the stages of bare land—
herbaceous—shrub—macrophanerophytes. From the perspective of ecological niche the appearance of this succession
process is due to the different ecological niches and their different suitability. The dominant species generally with the wide
ecological niche and strong suitability and can appear in many succession stages. Therefore the succession toward the
orientations of continuing differentiation of ecological niches and each species try to take advantage of various resources.
The species substitution processes often occur under the conditions of intense intraspecies and interspecies crossing
competitions. In addition based on the comprehensively analyses to the geographical characteristics meteorological
features of Mt. Gongga and Mt. Yulong as well as the vegetation succession process combing tree—ring materials of Mt.

Yulong region we estimated that the age of terminal moraine is about 170—250 years.

Key Words: vegetation succession; factor analysis; ecological niche; glacier foreland; communities composition
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Table 1 The changes of Baishui No.1 Glacier since Little Ice Age
/m /m
Time period Altitude of Glacier End Advance and Retreat
17—13‘ ccln9turics E Little I(?e Age) 3800
1900—1957 4353( 1957) 1250
1957—1982 4100( 1982) 800
1982—1997 4180( 1997) 150
1998—1999 4150( 1998)
1999—2002 4250(2002) 100
2006 4300
2006—2010 4365(2010)
1 ( 3800—4300 m)
2 3800—4000 m
o 0—7 C 1500—1800 mm
26% 18 m/s o o 4000—4300 m
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Table 2 The parameter list of factor analysis
KMO
Period of succession Quantity of factors Comulative KMO-Test
1 The first successional stage 3 71.39% 0.612
2 The second successional stage 2 73.87% 0.778
3 The third successional stage 4 78.25% Pass
4 The fourth successional stage 3 66.03% 0.682
5 The fifth successional stage 3 68.71% 0.747
4.2.2 1
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Fig.2 The factor score of plant community structure during the
) ) first stage of succession in Baishui No. 1 glacier end
Salix brachista Rhododendron Cerastium caespitosum ; Meconopsis horridula ;
phaeochrysum Sedum sp. i Cremanthodium smithianum ;
Pedicularis sp. 1 1; Carex crebra : Draba oreodoxa
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Fig.3 The factor score of plant community structure during the second stage of succession in Baishui No. 1 glacier end

Carex capilliformis ; Primula dryadifolia i Polygonum macrophyllum i Meconopsts horridula ; Cerastium
caespitosum y Ligusticum sikiangense ; Sorolepidium ovale , Saussurea spathulifolia ; Delphinium
thibeticum ; Draba oreodoxa i Cyananthus delavayt ; Rhodiola primuloides ; Anaphalis nepalensts
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Fig.4 The factor score of plant community structure during the third stage of succession in Baishui No. 1 glacier end
Saussurea spathulifolia ; Polygonum macrophyllum ; Carex capilliformis ; Carex crebra ; Carex kansuensis
; Cerastium caespitosum ; Anaphalis nepalensis ; Androsace rigida ; Sorolepidium ovale ;
Rhodiola primuloides i Meconopsis horridula i Cyananthus delavayi i Ligusticum sikiangense ;
Delphinium thibeticum . Draba oreodoxa i Pedicularis sp. 1 1;11328-10 1132941 ( )
5o
B FET1 39.74%
B FH72 1423%
4 O ETF3 12.06%
o 3
:
2 2
£
S
£
i
B
: *
=1
2 R E S KR ERGEI MO NN I NS ®a g sag
SrexsempeRelagaias-cooiaaaads s
P e SRR eE el EEERITIIITIISTd
® & B &4 mE=EE=IRE=RR==R
5 1 4
Fig.5 The factor score of plant community structure during the fourth stage of succession in Baishui No. 1 glacier end
Anemone rupicola : Carex crebra ; Carex capilliformis i Thalictrum alpinum ; Vida biflora ;
Anaphalis nepalensis ; Ligusticum rechingerana ; Saussurea fastuosa ; Saussurea columnaris ; Sedum
sp. 2 2; Silene sp. ; Caryophyllaceae sp. 2; Saxifraga sp. ; Delphinium sp.3 3; Microula sp. ;
Anemone sp.2 2; Clematis sp. ; Ligusticum sp. ;1143142 1143313 1143344 1143315 1143416 114-35-
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http: //www. ecologica. cn



33

2470
5
B HTF1 42.38%
4 B HT2 42.39%
O H¥3 11.83%
3
§ 2
§ 1
=9
:0 4555
&
M
i

-2

_3 —

-4 L, ; <
FRXRRIXENEL T EREEETEEGI § 55 K3
gErvooRdspnunesnxexee 20002
ERAEXEREROfEdcBNEWwrES=2FTIITITG
SEHREZHK HTEmEIZIRKHEE KE L L0 L LL

FEE D & I oo ffo e o
6 1 5
Fig.6 The factor score of plant community structure during the fifth stage of succession in Baishui No. 1 glacier end
Ligusticum sikiangense ; Ligusticum rechingerana » Saussurea fastuosa ; Saussurea japonica ; Saussurea
columnaris i Saussurea centiloba , Agrostis matsumurae » Salvia przewalskii i Delphinium thibeticum
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Table 3 The comparison of the geography overview for the areas Baishui No.1 Glacier Mt. Yulong and Hailuogou Glacier Mt Gongga

1

Baishui No. 1 Glacier Area Mt Yulong Hailuogou Glacier Area Mt Gongga
(1) 1 (3) (2) ; (4) .
Common points 4—7C 1500—2000 m
—4
. 3800774300 m 2800—2950 m
Differences
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