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The Recovery Processes of Giant Panda Habitat in Wolong Nature
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Abstract: Protection and restoration of habitat are the most important approaches for giant panda
(Ailuropoda melanoleuca) conservation. The community structure attributes of rehabilitated habitats for
the giant panda in Wolong reserve were comparatively studied by sampling investigation. In this study. we
investigated 21 samples that belong to 5 kinds of habitats. They are primitive habitat, the natural
recovered habitat logged in 1920~1930’s., the natural recovered habitat that logged in 1940~1950’s, the
natural recover habitat logged after 1970, and the habitat that recovered by artificially planted in 1960~
1970’s. The results showed that there are significant differences in plant community composition, the
edible bamboo resources, species biodiversity, tree numbers C(higher than 5 m), average breast height
diameters of trees, and maximum breast height diameter of trees in the different habitats. There are
differences in some degrees in the bamboo biomass and bamboo regeneration ability. The community
similarity between artificial planted habitat and the primitive habitat is less than the similarity between
other natural recovery habitats and the primitive habitat. The study suggested the recovery of the giant

panda’s habitat include the recovery of the panda edible bamboo community, and the recovery of habitat
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community structure. The time for recovery of bamboo was relatively short, about 20~30 years. While,
the recovery of community structure was relatively time consuming, it was needed about 50 years that the
habitats can serve as the suitable habitat for the giant panda, about 70~80 years for the disturbed habitats
to recover close to primitive habitat. According to this study, the artificially planted habitat was neither an
efficient approach for the bamboo resources recovery, nor for the vegetation community recovery.

Key words :giant panda; habitat recovery processes; community structure
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Table 1 Attributes of sampled plots for habitat restoration
(m) )

No. Elevation Slope Aspect Vegetation type State of bamboo Human impacts
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19 2370 20 WS (5 1965 20
20 2540 15 WS o 1972 @b
21 2590 11 WS 1972

(1) Coniferous-deciduous mixed forest, (2) Coniferous forest, (3) Deciduous forest,

(4) Artificial Larix

mastersiana forest, (5) Artificial spruce forest, (6) Artificial Picea brachytyla forest, (7) Arrow bamboo, (8) Arrow

bamboo regeneration after flowering in 1983, (9) Robust bamboo. (10) No bamboo. (11) Primary forest, (12)

Secondary forest logged in 1920s, (13) Secondary forest logged in 1940s, (14) Secondary forest logged in 1950s, (15)

Secondary forest logged in 1992, (16) Secondary forest logged in 1986, (17) Secondary forest logged in 1970, (18)

Secondary forest logged in 1990, (19) Artificial forest planted in 1967, (20) Artificial forest planted in 1965, (21)

Artificial forest planted in 1972
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Table 2 Species composition in different habitats of Giant Panda
. 1940~1950 1970 1960~1970
Species D ® 5
Tree
Abies faxoniana Rehd et Wils * * * *
Acer caudatum Wall var Prattii Rehd — * * * *
Acer laxiflorum Pax * X * *
Acer caesium *
Aralia chinensis 1.. * *
Begonia sinensis *
Betula albo-sinensis Burkill *
Betula utilis D. Don * * *
Cornus poliophylla * *
Corylus ferox % *
Helwingla japonica (Thunb. ) Dietr. * * *
Larix mastersiana Rehd et Wils *
Lindera obtusiloba Bl. *
Miliosma beaniana Rehd. et Wils * *
Picea brachytyla (Franch) Pritz *
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Pinus armandi Franch
Pterocarya insignis Rehd. et Wils
Sorbus hupehensis Schneid
Sorbus caloneura(Stapf) Rehd

Teracentron chinens

Tilia chinensis Maxim
Tsuga chinensis (Franch) Fritz

Shrub

Acanthopanax evodiaefolius

Franch
Acanthopanax giraldii Harms
Bashania fangiana
Berberis dasystachya Maxim
Berberis verruculosa Hemsl
Cotoneaster dielsianus Pritz
Euonymus cornutus Hemsl
Euonymus porphyreus Loes
Eurya brevistyla Kobuski
Fargesia rebusta Yi
Hydrangea strigosa
Hypericum patulum
Ilex microcicca Maxim
Litsea moupinensis H. Lec
Litsea veitchiana Gamble
Lonicera caerulea 1.
Lonicera microphylla
Lonicera setifera Franch
Lonicera tangutica Maxim
Lonicera hispida ex Roem. et Schult
Lonicera pileata Oliver
Maddenia hypoleuca Koehne
Polygonatum odoratum (Mill) Druce
Prunus pilosiuscula Koehne
Rhodocendron lutescens Franch
Rhododendron asterochnoum Diels
Rhododendron oreodoxa
Rhododendron pachytrichum Franch
Rhododendron polylepis Franch
Ribes glaciale Wall
Ribes meyeri Maxim
Rosa moyesii Hemsl. et Wils
Rosa omeiensis Rolfe
Rosa rubus Levl. et Vant
Rubus amabilis Foche
Rubus mesogaeus Focke
Salix dolia Schneid
Salix magnifica Hemsl.
Sorbaria arborea Schneid
Sorbus glomerulata Koehne
Spiraea chinensis Maxim
Syringa oblata 1indl
Viburnum betulifolium Batal
Viburnum erubescens Wall
Viburnum cordifolium Wall
Grass
Aconitum carmichaelii
Adenocaulon himalaicum Edgew
Anaphalis ne palensis
Arisaema elephas S. Buchet

Artemisia argyi

*

koK ok
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Artemisia lactiflora Wall. * %
Asarum himalaicum %
Aster ageratoids Turcz * * * *
Astilbe chinensis (Maxim) Franch * % *
Astille myriantha Diels *
Aulacolepis treutleri Hack *
Beesia calthaefolia * * *
Buddleja davidii Fr. * %
Cacalia davidii (Franch) Hard. -
Mazz * * *
Cardamine impatiens L. *
Carex sp. *
Chenopodium album *
Cirsium leo Nakai et Kitag *
Codonopsis macrocalyx Diels %
Coluria longifolia Marim * * * *
Daphne tangutica *
Deutzia setchuenensis *
Deyeuxia scabrescens * * *
Enkianthus deflexus (Griff) Schneid *
Epipactis sp. *
Fragaria sp. (orientalis) * *
Galium asperuloides * * * * *
Gentiana rabicunda Franch * * *
Laportea terminalis C. H. Wright *
Lilium duechartrei Franch *
Liriope graminifolia (1..) Baker * *
Nannoglottis carpesioides *
Ouzxalis corniculata L. * * *
Oxalis griffithii Edgew. et Hook. L. * * *
Paris thibetica Franch * * % *
Pedicularis sp. *
Pedicularis davidii *
Phyllostachys nemoralis 1. * * *
Polygonum altatum *
Polygonum viviparum L. *
Pternopetalum davidii *
( )Rabdosia Sp. * %
Rubia cordifolia L. * * *
Rubus nutans Wall * * * *
Rubus sp. * *
Rubus pinfaensis Levl. et Vant *
Rubus setchuenensis Buret Franch *
Sedum emarginatum Migo *
Senecio nemorensis * *
Smilacina henryi Wang et Tang *
Smilax stans Maxim * * * % *
Stellaria saxatilis Buch. -Ham. *
Tagetes erecta *
Tiarella polyphylla D. Don * *
Trillium tschonoskil Maxim %
Liana
Actinidia kolomikta * * * *
Berchemia yunnanensis Franch *
Clematis potaninii Maxim * * * *
Dematis pogonandra Maxim * %
Holboellia fargesii Reaub * *
Lonicera henryi Hemsl. * * *
Sabia catifolia * %

Sabia schumanniana Diels *
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Schisandra rubriflora Rehd. et. Wils * *
Fern.
Angiopteris sp. *
Athyrium filixzfemiana (L.) Roth * * * *
Athyrium sinense Rupr.
Dryopteris sp. * * * *
Matteuccia intermedia C. Chr. * *
Polystichum neolobatum *
Pteris sp. *

(D Primitive habitat, ) Habitat logged in 1920~1930’s, (3) Habitat logged in 1940~1950’s, (1) Habitat logged after

1970’s. (5 Habitat restored by planting in 1960~1970’s

3.2
(D s
s ,1970 38.3.1940~
1950 33.0,1920~1930 28.7,
s 19. 3, 30. 8, 3.
3
Table 3 Comparison of attributes of community structure for different habitats
1920~1930 1940~1950 1970 1960~1970 F-
. . (/1)
Hlablmt P;rl?,lltl\:e Logged in Logged in  Logged after Planting in F-Test
e abita
yp 1920~1930’s 1940~1950’s 1970’s 1960~1970 )
Number of species 19.3 28.7 33.0 38.3 30.8 0. 006" *
Biodiversity 1. 376 2.172 2.413 2. 988 2.732 0.012*
Species dominance 0.422 0.156 0.193 0. 293 0. 100 0.019*
Canopy coverage 1.50 2. 04 1.23 0.41 1.68 0.002**
Tree number (>>5m) 32.7 46. 3 79.3 33.8 100. 0 0. 054
Community height (m) 15.19 13. 37 8.22 7.36 11. 89 0.075
Average tree diameter (cm)  23. 08 17.52 9.39 7.94 14. 21 0.036"
Average Max.
. 75.28 57.80 40. 10 15490, 27.20 <0.001* "
diameter (cm)
Habitat maturity 0. 967 0. 843 0. 787 0. 450 0.483 0.143
Bamboo densty (ind/m?) 87.9 32.9 38.7 31.3 1.1 0.011*
Bamboo biomass (kg/m?) 7.49 1. 20 2.97 3.98 0.10 0.182
Renew ability of
0.122 0.029 0. 081 0.221 0. 067 0.122
bamboo
* stands for significant difference (p<<0.05), x = stands for extremely significant
difference (p=<<0.01)
(2) b b 9’
, 1960 1970 1970
. C D s
3 1920 1930 s 1970
H .’
(3 ,
. C D,
€Y) , 1960 1970
,1920~1930 s , 1970
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Table 4 The species diversity and dominance in different floor of every habitat
Species diversity Species dominance
Habitat type
Tree Shrub Grass Tree Shrub Grass
Primitive habitat 1. 389 1. 656 1. 007 0. 356 0. 242 0.511
1920~ 1950 Habitat logged in 1920 , ) 1.180 1.515 0.234  0.206 0.219
~1930’s
1940~1950 Logged in 1940~1950’s 1.704 1.741 1. 840 0. 286 0.316 0. 300
70 Logged after 1970’s 1. 885 2.416 1. 576 0.197 0. 141 0.395
0~ 0 Planti i 0~
1960~197 anting in 196 0.924 1.731 2.372 0.523 0. 231 0. 143
1970’s
F (P- ) F -Test (P -value) 0.113 0. 064 0.001** 0.275 0. 282 0.015*
3.3 B
s 20 20~
30 s
C D.B B
s 2 1920~1930 s
1970 B
0.7 [ 107 0.7’- 107
PE3 4046 06} 0.6
05 4035 o5t 405
Go,.;- 104 o 5 04l 104 o
03 403 = 035 03 o
ozt —— s 192 92r —— s {02
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Fig. 1  The comparison of B diversity index between Fig. 2 The comparison of B diversity index between

primitive habitat and other restored habitats
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Table 5 The impact of bamboo flowering on the bamboo biomass and other indexes
; (cm)
H 2
. (md/m ) (em) Basal (kg/m?) Renew .
Habitat type Density Average . . . Grass
. diameter Biomass ability L .
height biodiversity
Habitat without 102. 2 83. 80 0.325 13. 452 0. 234 0. 807
bamboo flowering
Natural
‘ Natural 60. 4 25. 09 0.143 1. 749 0. 040 1. 441
restoration after bamboo flowering
F- (p- DF-Test (p) 0.163 <0.001"* 0.003"* 0.002* " 0.002"* 0.047"
4
4.1
- .’
[10,16.18] [18]
s (Bashania spanostachya) 20~40 /m? s
(Qiongzhuea macrophylla) 10~30 /m?"*),Reid "
60~119 /m?;
) Reld .
b o
b b
H o
3 1kg/m2, 4 . [12,17]
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b
b o ’ o
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