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Structure and dynamics of subalpine forests in giant panda habitat
SHEN Guo-Zhen', LI Jun-Qingz » JIANG Shi-Wei® (1. Laboratory of Quantitative Vegetation Ecology, Institute of Botany,

Chinese Academy of Science, Beijing 100093, China; 2. College of Resources and Environment, Beijing Forestry University, Beijing 100083,
China; 3. Wanglang National Natural Reserve, Sichuan, 62255b). Acta Ecologica Sinica,2004,24(6):1294~1299.

Abstract: The structure and regeneration mechanism of subalpine forest, one of the most important habitats for Giant panda
was determined by the abundance of understory bamboo and gap disturbance regime. Four sample plots ranged from 5000 m? to
4000 m® in size and sixty-two gaps were investigated through sample plot and Point-centred quarter Method to explore the
forest characteristics and the relationships of forest regeneration with bamboo and gap disturbance in Wanglang Nature
Reserve.

Abies faxoniana and Picea purpurea were the most abundant tree species in the forest. The density of Abies faroniana was
2~ 8 times higher than those of Picea purpurea. The forests displayed continuous age distribution pattern or discontinuous
pattern in the period of 250 and 500 years.

In three of the plots, non-regeneration of Picea purpurea lasted for more than 100 years in the past 550~ 600 years. Gap
survey indicated the prevalence of a gap-phrase mode of regenefation and canopy disturbance of Abies faxoniana, Picea
purpurea and Betula utilis. Saplings, small and large seedling and trees regenerated in 90% of the gaps. Density of Abies
faxoniana were the highest, with percentage of 82.5% compared with other tree such as Picea purpurea with 11.3% and
Betula Utilis with 6.2%. The sapling and seedling densities of these trees were correlated with gap size (P<{0.05), and the

correlation of Abies faxoniana with gap size was the highest (r=0. 48%) followed by Picea purpurea (r = 0. 37) and Betula
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utilis (r=20.32). The gaps, which had a density of 17. 49 4~/hm?®, turned over every 469 year, which meant 0. 199/ hm? gaps
were formed each year. Gap sized from 49 m? to 675 m? and mean size of the gaps was 26 m®.

In the meantime, the forest regeneration was determined by the growth competition between the bamboo and seedlings.
The fact that low density of saplings and seedlings of trees when the bamboo cover is high indicated that bamboo growth
impeded the forest regeneration process. The abundance of saplings and seedlings of Abies faroniana in plot 1 and 3 with low
bamboo density was 5~ 6 times higher than those of Abies faroniana in plot 2 and 4 with high bamboo density, and the
abundance of saplings and seedlings of Picea purpurea in plot 1 and 3 was 10 times those of Picea purpurea in plot 2 and 4.
The density of Abies faxoniana seedlings was 20~40 times those of Picea purpurea in plot 1 and 3 with low bamboo cover, and
the seedling density of Abies faxoniana was 6~9 times of those of Picea purpurea in plot 2 and 4 with high bamboo cover.
These suggested that bamboo cover effectted Abies faxoniana more than Picea purpurea. The life history traits of bamboo that
it flowered intermittently and die-off periodically every few decades led to the synchronism of tree regeneration: in plot 1 and 3
with declining bamboo cover. the forest regeneration ability was high between last 100~ 140 years.

Key words :subalpine forests;bamboo;gap ;regeneration;disturbance
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KEEEW S HOBLER E., B ML B FHEARE RO ABOER URAH MBI ALRHEINE R,
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W HERNT R AR ERPEAMEP X ZEGET R ERS) BB, AR ER AN
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REKBRHEENEFAE KE M EEAR . EEN EAZEHRNSEATE, KEGEEH SAERE BB SIHE
HMHESHNAERAR. A LEIRE TR AEFE AR T RKBEEEHEBTH LT ARNEH BRI SISE. BT AR
AR b R AR B S AR R O B R B IR LS KB
1 HRBIBR

FHRAEEEMEREARRPEERAN . RPREFENNE AT FRE . 103°50' ~104°58'E,31°59' ~33°02'N , Fi 7
32 297 hm?, & 7 B 5 5 # 7 B LUR I K BE I (Ailuropodia melanoleuca David ) BB B EHWAREP R > — .

A% BF 5% X 3 b 410 I )] 2 mth P 4 A B BB 1l 1l AR B R M Y
KALBAR . BIREE 2300~4980m,VERAEET . SKEE
BEEFEXNSBRS®IRSER S EMER, BT E-0 %R 8
SEX. ERRAEREBH. BKEL.BEKEETTFE
BE. AR 857.8CL,FFYIR2.26 C.B:MH B A)rFEHYK
BI12C. BB AQ A FHRB—7.2C FRRAKE 1088 mm, +
RUBFE RS ER T A E, KRS R 150d,
FRARBETERLUEHEH AR U EE TR, L&
H T E&KK S BIBRZAKCS 00~2 650 m), B4 o 4
(2 650~3 200 m) . M E ) (3 200~4 200 m) . i 7 MEAE BE Fl R
EHE U 200m A, |

IR 2700~3200 m Z M HIE RN BEHREER I Bl ETHFRPEMNEREH
B, T B RLUK R S8 Picea purpurea,. W 1T ¥& ¥ Abies Fig.1 The location of Wanglang Nature Reserve
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(DEFREFE" IRTAE-RERUREETVEAGRPXUBMMTEMESE, B KRB EEHHE IR, x4
TREARNTHRTVIRIEBE-ERZEKREIRRIR EN ISR GIRL 4 MHEFE D EENHFEITL S m fE B
HRBENDET IERENSEDMETBERNDBH> cm)DBEFAW & . 4% (DBH<4 cm, H>1. 4 m) 4 H (DBH>>0. 2
em, B<1LAmWPB . BEXT 1.4 mBERAOKRE, KWHBRES. FE KSR BUKM AR 8.0 LU I FE R

O FHUE ASMEBRPEALRSONT 2oX1m/NEF MEG—/MEFPTTFRRE REMBE AR/ EFN
P FREEROTIER . <1% 1% ~5%.5%6~25%.25%~50%.50% ~75% M>75% . Foh b 2.4 B4 £ 1976 £ FF
HHETH M FEE<ES. ATHRITT TFASKESEAREESHMPXR BB 2 4T FRE<SYOMBERHERE 1.3U47F
RN 68VOMATHE., R EANMBEES MEMPHEINF RN 2mX 1 m WDEF GERE—/DNEFPEARRRA,
PRI R B .

1 AMBEELHEEEATRER
Table 1 Attributes of sampled plots in Giant panda habitat

BhS S R A 3% B % 1a) 7 | M S BE/NEETT E R
Plot No. Location Elevation(m) Slope(®) Aspect(®) Plot area (m?) Size of sub-plot(m?)
1 B ¥ 3% Muyangchang 2480 2 78 50X 100 5X5
2 X & Dawodang 2990 20 126 50X 80 5X5
3 T4 & Zhugengcha 3020 3 78 50X 100 5% 5
4 £k 4% 55 Tiebanfang 2890 14 236 50X 100 5 X 5

DOARBEREFE HTHEITHREFTFTRAFAEFOXR AR TIRIAE-RREAN 62 A HE MR, FIRTIA -
KRZERTHEIAR 17 ZFEL . FEAEETSRETOAE. KAV 125 m, HABANENELKETEE S L E R
R R/ E, XA IHREHEE SRBEAERERFRRNS DL BN ICZHREARE RKE Y
e mEMERZ, AREEEHRRE. BEXRENBRXEEGKEFCHLESZHREANBREZKE W.HBEAFEER
H—HEE UL A=rlW/4 R EEH.

3 BREFH
3.1 KRRJEE B b B8 PR BE TS &5 B MU KR 1E 2 #F

s PEEMBIRILIG I ERZEA, BN EMFAZ L KERE S LA EERAD, BENEEF.2E2HE. 7
ABURRZERIRIT A ERHBLAK, IRTLEEZ . ERZEEABP SHE . HXR (DBH>5. 0cm) % F BF & H 54 5125
77% (635 ~86%).80%(69%~100%), KEFRIL A IZER/DTF 250 a, BV H KT 350 a WIRILABEI(E 2. IR ERH
HERGHWENAEZIHRR L 40~250a 20 a HERBHHELH  SESTH AL EESEHER N 350~600 a, 1
FEFFRENENFKED FHER 7 250~500 a Z[BH 40 a HEBE PR A EL L 550~600 a Z A 100 a BRI A BS
B

N2 BAEEFAHMEEIBT

Table 2 Characteristics of trees in plots

B Plot RO IRIL% F29 ¥R F R
D{(cm) Ala) n D(cm) A(a) n D(cm) A(a) n D(cm) Aa) n
Min 4 33 19 1.3 13 131 4 38 66 5. 3 16 37
Max  16. 2 111 19 65. 8 375 131 91.2 466 66  46. 3 265 37
1 x/n 7.79 60. 95 19 30.82  155. 62 131 34.08  160.2 66 10.99  145. 32 37
S.D. 3.7l 24. 08 12.25  50.04 17.38  69.9 7.19 39. 08
Min 6.5 31 6 7.2 52 44 12 98 21
Max 29 124 6 95. 6 455 44 120 491 21
2 x/n  14.02  67.83 6 38.17  148. 41 44 60.92  259.67 21
S.D. 9. 38 33. 61 22.65  75.74 30.68  135.09
Min 4.1 28 6 4.2 24 128 16 70 36 4. 4 73 2
Max  21.3 91 6 62. 8 358 128 98.2 616 36 8 80 2
5 x/n  10.55  68.5 6 30.04  133.44 128  57.33  289.23 36 6. 2 76. 5 2
S.D. 5.92 23. 24 16.14  55.11 26.49  196. 08 2. 55 4
Min 4.2 21 10 4.8 22 79 11.9 89 13 50. 5 480 1
Max  25.2 210 10 78. 3 465 79 74. 5 555 13 50. 5 480 ]
Y %/n 14.5¢  108.7 10 41.71  180. 61 79 53.92  330. 38 13 50. 5 480 ]
___S.D. 603 56. 46 18.42  90.97 23.93  152.82

(D Betula Utilis ;(2) Abies faxoniana;(® Picea Purpurea; @Sabina saltuaria; D, 15 ; A F#

EAELELZT FBEL, ERMHEEFWE Rubus amabilis (BB Y 43) KWL LRE Clematis potaninii (EEH R
27) B ZE L A Lonicera tangutica(E B K 24) B T F Eunymus porphyreus (BB N 16) MIH T & Lonicera lanceolata (&
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HEIIDIJNEKRB Acer caudatum (EB{EN 12) L FEW Rosa moyesiit (BEMEAN DF. Hb B4 1.3 KT HRERIT
(Fargesia denudata) B E/PMF 5% . BMARTE RN 1312 Bk /hm? BEARB AN 20 Fp; A 2.4 REFTIITHE RN 689 HEAKRKEE N
390 B /hm? ,EARFE R 23 # FIBRAETAITEE R EAKRBFEENMHB LB /DGR 3,40,

HRTHRBHAR  ARKERXRBEEHMEY. ATHER BEMMRAFANERARFTERE Y . AIAE SRR RRIETLHE,

23 BAEAAHMBRIERT
Table 3 Numbers and important value of shrubs in plots

BH 1 Plot 1 H 2 plot 2 | BH 3 Plot 3 B 4 Plot 4
Y Fh Species

N v N IV N v N v
KGR E Clematis potaninii 189 48. 23 6 9.7 151 43. 28 5 7.27
B #Z & Lonicera tangutica 50 20. 04 10 10. 82 116 37. 36 39 29. 45
S & Lonicera chrysantha 4 2.23 0 0 41 14. 35 4 4. 81
K IE D ¥ Eunymus porphyreus 48 15. 95 9 11. 47 122 30.76 4 4. 81
BB Rhododendron bracteatum 27 5.73 0 0 1 0.73 0 0
WE VLY #2 Abies faxonina 13 6. 84 5 9.11 31 13. 98 6 8.73
Z W Rubus amabilis 166 42. 56 68 64. 69 73 20. 39 64 44. 61
H H X Ribes meyeri 1 0. 69 14 16. 88 11 3. 41 2 1.9
gpnt ZL & Lonicera lanceolata 13 6. 84 5 9.11 27 10. 48 25 26. 26
BT Rubus pileatus 0 0 0 0 7 2. 22 5  7.27
E1#E Betula platyphlla 9 4. 61 0 0 1 0.73 10 8. 48
4T LW M Rosa moyesii 33 10. 43 3 4.23 23 6. 98 7 5.13
P & Lonicera tatsienensis 10 2.6 0 0 3 1. 04 1 1.45
1B B ¥ M Rosa omeiensis 0 2 3. 65 5 1. 92 1 1. 45
K| 2k E Ribes glaciale 1. 39 5 7. 88 29 6. 74 3 2. 34
1% LN Acanthopanax giraldii 33 8. 27 15 15 2 0. 88 0 0
P B EE Prunus pilosiuscila 6 3.62 4 7.29 2 1.46 0 0
BMI Salix wallichiana 0 0 0 3 1.04 1 1. 45
B H 16 ¥ Sorbus koehneana 1. 69 3 4. 23 6 1. 49 1 1. 45
F B H Sabina saltuaria 1. 54 0 0 1 0. 73 0 0
IR B, Acer caudatum 21 7.52 17 18. 64 25 24. 24
B A NEAK Abelia dielsit 0. 61 0 0 — —— 9 9, 05
“H th WP Madenia hypoluca 0 4 7.29 — — 1. 45
HEHZMR Hydrangea xranthoneura 0 — — — — 12 8. 36
B A /NBE Berberis henryana 12 5. 07 — — — — — e
=B WL Philadelphus delavayi 4 1. 15 — — — — — —
T W & Lonicera deflexicalyx 0. 69 — — — — — —
=R B8 Rhododendron faithae 1 0. 69 — o — — — —
T W T & Lonicera deflexicalyx 3 1 — — e — — —
&1t Total 657 200 170 200 655 200 225 200

N : ¥ B Number; IV, & E{E Important value

3.2 MIFAIZKRERHLER
ARAEEN 4 MHEBPIRTIREMERZEREEM. A—MERPIBIRAENANEEEERESE AN ERN 2
~8MF (RS KBBERM-REFARE RO 2 MLIRTIAENERZEHROBRB/D . AB BTN 1.3(E5) . X
REAXBEBEERTUERBRH TRAYHENEFMAATOAR. BB 1A SKTHAFREENMNEE<SY)IRTIA KN ER
SEYH SN EEESHRITTRERKFEMN 2 0 AGEER 68Y)4h 8 4 ERBFH 5~6 £5H 10 £%5. 1T FHE KB
W S RERERERBIRIIRCHRERZES N ARG ERE /DT 10 #/m’. PRAR . AXEETHIMETIRET S
MEHERNERCEEFNEREE, AN TFEEIMIEB I A SH IR AT EAARER S EEEL 20~
O0fF, MENTTFEERXHE®R 2 4R IRITIEENSEEENREREZEHETEN 6~ f5(E5),
3.3 HETIRMBZFHREH
CHEESRRR . BRERNPERAEERTTRAR. MBPFIT 2125 m LB FEHRT 62 MHKE.EIE 100 m
Mg s 2B A 2. 918 MHRE , FHE/AEH 0. 199/ hm? MHRETERR . ARE B F B A /MR 226 m?(49~675 m?) , ZEFRIB A
62 TME T 0N HIHE THAIRILAE BRSO ME RS SRAARNIE. EARRRERE THESSERR .
IR EZMNE R MR ERE TR A EH RN 82.5% . MER MRS IR AR N EFREENR S,
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11. 3% 6.2% . HH IRIIBRENERZZOHN RN ANEERATFEREERXLRP<0.05) HXRYEFEEL 86%.

4 itie ® 4 TR
BMRPAR . SRR KNSR TFIMFTRE XL, X Table 4 Characteristics of bamboo in plots
BFHURET RANWEFHRMHELRES, EHARRF F7 SR RUME BAE 9 pE

Plot Characteristics Min Max X/n S. D.

O T 95 Ly 0 ARBO LA S S TR RO AR, g e
Bl. BT TEHETHHREHS TR AKRKES . MR A XX s 1+ 8% & Bamboo density{(n/m?) 5 305 66. 000 51. 315
Fa N E TR K PDFITFRIEEKERETAR. 1F & B Bamboo height(m) 1.19 4.8  3.089 0.647

KNSR FTHEWNSANEHN R LT T 5 4 ¥ 2% B Bamboo cover. (%) 15 81 62 0. 949

1 % B Bamboo density(n/m?2) 9 179 97.596 46. 328
RO, BRI ANEHRE—BILBRBR ML g eme po o by 15 58

2.493 0.536

T B 9 Ak B PR AT B L B O B B AR AR R B 18 LI 3%, (B
Klﬂﬁﬁﬁﬁﬁ%ﬂ*ﬁ vﬁﬁﬁﬂé&ﬁﬁkﬂ: 400 m® H@bkﬁlﬁi 150 - fﬂi‘;ﬁ Piceapurpuma
EHBRF. AN ENAHEERERS. B FEREA ARTE
B AN EEREE RS URMERA, RN E oof K074
FRIF., AR HERMETRRR, XM AT ~ sof
— By R AEHEIZETMEL YR SRNOTEYE., KinE g : | | | |
Bt RIAEOE RN EEEREES LY. fé 0 200 400 600 800
G 2~5F DEREZEARIBITALRA N T ., | g 2500 RILRE Abies faxonina
FIEE 3 50 5 0 96 1 A P R 72 0 A BRSO B 91 9. 796 M F -S| 07424
R, VT 7% 4% 3 T2 A SR R A7 06 A RS0 89 B B (13- 1%) B BB 1000 1
EENEAR BRE, IR T REEFBmA % 500
0 9 5 25, DA T 30 ) 7 0 9 B 8 7 3 RO MR YT % 2 AR B T 0, L " prra—
W, IRTAMHNERSEAROER AR EEEE &8 Arca (m?)
T 6 L1 41 bk L T R B O S B AL

U TT 7 40 % 5 5 45 4T MO RS B2 ME B9 K0 55 . SR /D Bz METIRIVE ERZLEFEENAREERXE

Fig. he relationship between th f gaps and th
ERTEEREMAEHA RENRESWRI MoK 0 [CONhP between the areas of gaps and the

regeneration density of Abiies fanoniana and Picea purpurea
NER—F XU E T E AR X BT B LA AR

EHABRP HREEFHEA BN EE. FRAWNBEHE YR ERRERR. BERGSE SR AERREA TR FIRT
RAZENE SR RBERE . AR RRITS AR M E R AA RS AN ES B L IRTAY $REMNE
HRENR XRANEEERTA FRE TR ATRIND TAE A REE RO A0 EE . X004 1% % 5 R iy

RS SRR, ANEBLEKREGYHNESR. THARERPRNIRITA SR RESLE ., TERER NI
BEBEBARKNDORETERE AR EH RN,

R5 IRMBOWR OWEE. AWM (DBH>5. 0cm) 54 F M B X K (3 /hm?)
Table 5 The relationship between density of seedlings,saplings and tree (DB >5. Ocm)and bamboo cover

B EEMTEE (X h#i Seedling 4# Sapling %t Tree
Plot No. B. Cover (%) Abfa Pipu Acer Sasa Abfa Pipu Acer Sasa Abfa Pipu Acer  Sasa
1 2 667 38 115 48 42 2 24 44 276 136 42 72
2 74 143 25 537 3 9 0 0 6 140 33 15 0
3 3 811 19 5 2 84 0 2 6 290 74 16 6
4 62 111 15 483 2 4 0 112 0 188 24 22 2

* 418 Seedling: DBH>>0. 2 cm,h<<1.4 m; &y #% sapling: DBH<4 em,h>>1. 4 m; Abfa WL ¥ % ; Pipu KR Acer JI| K B ;Sasa
LR T
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PRBT T P8 Eﬁ"ﬁ%‘kﬁﬁ?ﬁﬁﬁﬁﬂ[%m%ﬂfﬁﬂﬂﬁﬂﬁi*ﬂ%*@&ﬁﬁﬁﬂﬁoﬁ%,m,aﬂﬁﬁHEQﬁEEﬁ%#a&KfﬁJ?&ﬂ
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