509 B4 5 1 H = 2 Eire Vol. 29 ,No. 5
2009 45 H ACTA ECOLOGICA SINICA May ,2009

BN SXiRETHXEYEERE T REERN I

A, KR EFLE A X

(CEBITIE RS APl be EEAY IR SHUAPT R Z B8 5 LW, 2R 568 241000)

FEE O T AR E L XU ORI T & AR SR, SR FAARE 7 % 3 L0 XU [X. B0 W AR B DU A ) B S HL 3 AT T R & L 8
i R BEW#AZ Om \Sm 10m, 15m 45438 BEA Rl b B AR A B i S0 JHE 1 3 P R R ARARAE , 730 T IRV TR XA 4 v Je HL 4
PERHEN . SRR R TIEYEE T ARZH AR, EX TR ZHERE —EF W ; WHEARR = E R Wm0 8,
IR IR N, AR R ST LI MERBE RSN B, AT % Sm DLy T 058 B B B R AR 2 5 B B B AR,
{EEA R 35 B R B Hh FE T 058 B AR AL A A A, AR TR I T LA B Wb S, W A Z R AL A B BRI R 3HF
TR AE 5 T8 B AT SR AR S 10m R T PR X A 9 0 2 B 3% i 5y S35, TR T D0 3 B8 184, el s 9 - J2 R B B Ok
A HR MG /DA ARSI 15m, B IE T PRXHAE AT i 1 M R B B B R e, BT R 58 BE 3, 3R ML
FE. IELA SHEEET TR, 1 pHE. 28 58NE T LA, BIEZRE T E v X iR 15m £4,HR
Sm NEHBE,

KR FL R X R T340 M R 18

XEHS:1000-0933(2009)05-2239-13 FHESFES:0Q145,0149,0948 CHEKFRIAFL:A

Impacts of tourist disturbance on plant communities and soil properties in

Huangshan Mountain scenic area

GONG Jie,LU Lin, JIN Xiu-long,NAN Wei,LIU Fei

The Provincial Key Laboratory of Conservation and Exploitation of Biological Resources in Anhui, College of Life Sciences, Anhui Normal University, Wuhu
241000 , China

Acta Ecologica Sinica 2009 ,29(5) .2239 ~ 2251.

Abstract; In order to understand the ecological effect of of tourism development, sample investigation was conducted on the
basis of the data obtained from the plant communities and soil properties along the main routes in Huangshan Mountain
scenic areas. The impacts of tourist disturbance on plant communities and soil properties were analyzed by comparing the
condition of vegetation and soil among the different distances of 0, 5, 10, 15m away from the tourist trail where the
intensities of tourist disturbance are distinct. The results are as follows; The impact of tourist disturbance on trees wasn't
obvious, but significant on the seedlings. There was a marked effect on the cover of shrub layer with a decrease tendency
towards the main tourist trails. On the herb layer the impact was relatively evident. The height of herb layer near the trail
where the intensity of tourist disturbance was the greatest decreased obviously. However, the cover of herb layer has not
shown a regular change with increasing intensity of tourist disturbance. Tourist disturbance raised, on the one hand, species
diversity in herb layer, and affected the composition of species on the other hand. The impacted spatial area could reach the
surrounding area of 10m in diameter near the trail. The most significant ecological stress placed by tourist was on leaf litter
layer. With the increase in the intensity of tourist disturbance, the height of leaf litter layer decreased distinctly. The
impacted area could range 15m in diameter away from the trail. Soil properties was also influenced obviously by tourist

disturbance. The content of organic matter, the total N and the total P in soil decreased with the increasing intensity of

EE&TE : HEARBEILE P8I H (40771059)
155 H #A:2008-10-08 ; &1T B #4:2009-01-19
* W iRAE#H Corresponding author. E-mail ; 1lin@ 263. net

http ://www. ecologica. cn



2240 E oA ¥ W 29 %

tourist disturbance, but the value of pH and the content of total K increased. The impacted range of soil covered an area of

about 15m in diameter away from the trail, but the most obviously affected areas were in Sm.

Key Words: Huangshan Mountain scenic area; tourist disturbance; plant communities ; soil
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ROWS P EAERE R 42.5 TN, HEZ I E 1165 A ,3 FREEMGEH 1998 4, BE MR 98.2 AN, HEK
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KA, a0 D HIABAFETT HEA R PIFIEL, ¢ BT AR IR PR
FREDT L NRE pH H, AR, 2R 20k 2R, pH ABAENE, AR AEBRIENE,
ERATFRIENE , S0 FABRAE-FHBAIT L ETIE , 25 S RIR-= SR AR
FHEAR I SPSS BT 257 BE VER K (LSD %) , i i 2 8 HA o A B i 4 AN [ B R Ak B AN ) T
PIRE T AT S IR DL

Fx1 FEHEER
Table 1 Condition of sample areas
. P e s BE
45 FEBYFIE L, . Slope .
. Type of plant V. . . Type of Longitude Altitude
No. Site . Composition of main species . . A ]
community soil and latitude (m)
Slope aspect
1 W V&GN 1 #& Platycarya strobilacea, ¥& M  HEL1IH N30°5.765’ 19° 562
Wenquan Secondary forest Aphananthe aspera; & A Loropetalum  Yellow-red soil E118°10.763’ NES52°
chinense, Jif; ¥ 45 ¥k Hydrangea strigosa
Rehd; 2T 5 ™ H Bk Arachniodes spe-
ciosa , & & Carex sp.
2 ANFB WA W & Liquidambar formosana, 43 #8 B ILHb3EHE N30°5.944' 12° 692
Renzi Pu Secondary forest Tapiscia sinensis; ™ Jjk Boehmeria nivea, —Mountain yellow E118°10.496’ W
NV B Broussonetia kazinokiy = ik %%  soil
Aster ageratoides , 24§ Achyranthes bident-
ata , }XHE Arthraxon hispidus
3 RELE W L NE H AR T ¥ Cyclobalanopsis myrsinaefolia, 71 5% 113 #53% N30°5.786’ 25° 728
Wen-ci Trail Evergreen broad- K Raphiolepis indica , k2545 Eurya muri-  Mountain yellow E118°10.763’ SE20°
leaved forest cata Dunn, I 43 ¥ Rhododendron ova-  soil
tum ; 253533 Ixeris sonchifolia, JREHE
4 Z#WE WG Filtfi# Castanopsis eyrei, 5 ; ABEA A% LI N30°7.180’ 16° 794
Yungu Hotel Evergreen broad- 25, DERAE; IZE A Liriope sp. ,JX¥  Mountain yellow FE118°11.426 SE24°
leaved forest Arthraxon hispidus soil
5 mALE EGREMA 5, 4254, 4 /Ml Hydrangea umbel- 1131335 N30°7.179’ 38.5° 925
Yungu Trail Evergreen broad- lata, EE; 11 FE & Liriope sp. , 23  Mountain yellow E118°11.417’ SW40°
leaved forest Viola sp. soil
6 =HtiE W L NE H AR /NHFF K] Cyclobalanopsis gracills, ¥ X 113t 3555 N30°7.574’ 28.5° 1010
Yungu Trail  Evergreen broad- Cyclobalanopsis glauca, <= )\ ili, I B #{ Mountain yellow FE118°10.916’ SE60°
leaved forest Lindera gliauca ¥4z ¥ Pittosporum illi-  soil
cioides ; R M- 111 % 4 Liriope graminifolia,
B Carex sp.
7 =B HG-VE M N R 8, KO KT R Fagus engleriana, k] IR AR N30°07.572' 36° 1216
Yungu Trail ~ZZ#k Evergreen and &4 Cornus controversa; [l 445 ¥k Hy- Dark yellow- E118°10.923’ E
deciduous broad- drangea paniculata; < )\ {ll|, K11 Z  brown soil
leaved forest & B Carex sp.
8 =/ - m R F X, & ik AR Daphniphyllum macropo- IR #E A N30°7.902 39.5° 1322
Yungu Trail — AZHk Evergreen and dum;#£%:#% Tilia japonica ¥4 2548, T4 Dark yellow- E118°10. 548 SW8°
deciduous broad- 1E; 112 & Liriope sp, & %L, %3¢ Viola  brown soil
leaved forest sp.
9 Hzn= V& - E H AR AR Quercus stewardii, VUFEE Cornus WS EEAR N30°8.499 15° 1651
Paiyun Ting  Deciduous broad- kousa var. chinensis BRI 4T, 33K Vibur-  Dark yellow- E118°9. 442 NE41°
leaved forest num sp. ; 5 5, R, #3547 Indocalamus ~ brown soil
longiauritus
10 kit 5 I i bk W HR; T B R S AL, B OBk 22 REREARE N30°8. 486’ 25.5° 1699
Beihai Deciduous Stephanandra chinensis ; Je2k , ¥ 3¢ Viola  Dark yellow- E118°9. 839’ NW5°
broadleaved forest  spp. , KX Farfugium japonicum brown soil
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Fig. 1 Impact of tourism disturbance on seedlings
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Fig. 3 Impact of tourism disturbance on the plant height in herb layer
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Bl A RIS TR P BT 2 BRI RN . B B TP KR , RS AR T A EARFAE T
W, IR MHEE —E T E TR MRS . REETIRAMS YR ZREER 2w, X2 4 i
HRM 31T A [ B B R R AR U R BT LAFSHE + S 15 (0. 1968 ) <S5 _15(0.3668) < S,,_45(0.3979),
Sy_10(0.2373) <S5_,,(0.2975),S,_,5(0.1968) < S, 5(0.2154) <S, ,,(0.2373) , ZEHBKERERN,S, s
5 SS—]S(P =0.050) \S1o-15(P =0.021) I‘Ejﬁﬁﬁji%,sms—% 510-15(P =0.030) Iﬂ%ﬁﬁ%,ﬁi%ﬁ?%m%ﬁ%
R S HE B YR E TR BAh, BET P00 BEH K, WA 1 GoRE O Wy i 240 18 B 28 A3 3R 3 A Tt B
PEARFAEY) AR NS 2, WNRLEE Arthraxon spp. L1224 Liriope spp. \ IV 5 Cyperus rotundus 55 H BLEL
%2 NFEY) FEH ZEH Plantago asiatica . R %1 ¥ Bidens bipinnata | HJE¥L Eragrostis pilosa 4 Achyranthes
bidentate 5 , & FEHPEIFAZ 0.5.10m Jz 15m ALF-30E AW LB 53500 24% 5% 3% F1 0, X EHRR B ki
TR X EARZ YRR T —EF W
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Fig.4 Impact of tourism disturbance on the species diversity of herb Fig.5 Impact of tourism disturbance on the Value of Shannon-Wiener

layer index of herb layer

3.2 k¥ T RETE I Z KRR
H ] 6 B L, A = B 58 R S T A ) AN R B B 22 5, B AR A, A S 2 TR AN, A
WREH YR, ZEEESRER 0.5.10,15m 4 MAFEELZ H§ 272 B3F (P _s =0. 002,

http ://www. ecologica. cn



5 Ul 4 Bl XURE AR T IR AR A B H 3 R B R 2245

P,_,, =0.000, P, _,s =0.000;P5_,, =0.022, P, s =0.000; P,,_,s =0.023) . fyubm] WL, el T x4 %
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Fig. 6 Impact of tourism disturbance on litter layer Fig.7 Impact of tourism disturbance on the pH value of soil
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KEH G IRAR JH3E B/, X B K 2o R HLR Fig.8 Impact of tourism disturbance on the content of organic matter
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Fig.9 Impact of tourism disturbance on the content of total N in soil
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Fig. 10 Impact of tourism disturbance on the content of total P in soil
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