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# B FANWETRELEDEAPENRBRFEEAZEOCRAASEBRECERERREET
HEEE . BMKE COD.BOD:; S EERAH EHFH KD EEE Y. LMY HAESRYE. &
BEE, RBEASHEINEERE SO, » mg+ 100ecm™ « d"DEEH 0. 204, % FH 0. 175, B4 K
NSRS K E A CODBOD;. AR EHMABERER. REP OCESHEEOCREMS 1.7.2.4.4. 2
15 %, mHAEFTETA KEREYH R SHERRPEKY LsF HENSREERLE
B4 4 BEGEEOM L4 FEIAREDEEREREECRE R 20%~200%,
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B 18km, H#1£Y 1155hm® J& KW R4 . B TR OB AFER, B T B IS YW ,
EAZMEKAEHREW, FFHIE 21C, FYEHEL 1929mm, EHEVRAE 4~9
H. Al H~®% 1 BARE, S THAMEE 80% B EH TR EH XM E, B E
R, EEECHSHREERY KA FENTHREARE — FRE S E K
(4002) , R A AFEFEEH BN EERAUFTRTILH. KFEEE, ENAEFEEHEY 1845 F,
EA IR EE 799 Fh, 52 178 FL R 50 MUL B EREMET 4 EE . RBEHARTN
&, BaNENEREYE”. CILEBYEFNEN”, T 1956 EHERMERIFEE —
MERBE,HTF 1979 FEHESEHE CASAAASEWRE" T,

BMLEDEEPRAMUEEEARTES, CRAAFEERBFEEMARK. B4,
FAEFR P BB ALOR 70 7AW HEERIL AR R, it E AR, i iR & s
Wi, L5 M REP XKW ESKEREYHE MR —MBEN R, mAHERP RN R
FERIAERNH EFEPENES T, CHEERIERP R A RESERTITHE
W IFBREFEIEPXESHREEMOTR, BEIFXRRTITHESENEENZE
B K H R EN T R R RIE
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Table 1 Summarized account of sampling sites
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Fig. 1 Distribution of sampling sites
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L1 K8

TR AT I BRI KB 1~2 AR5, 43 B 7E B 7 FE 2000 0% 2 R] 26 1 2 P K B9 K S BB
th bR B R AR S . WARER b B3, B M 20 X5 BURE, BREBR G L ) 2
BRFRGETR. RECSR GRRENR, K RAE 0. 5h, HTFREOGIENE™.
1.2 KA

ER AR (RENZR)RALERR B RS8R L, R AR
BRI~ D, ERXATARE EREKERGETHRERE, KMH—F. Wen
B B - BRA OO MR ENGEE  pH H, Bk AR AR (BOD) B A1H 5
¥(B. N PR KB FFH (C. B ), B3 F B B (COD) Y E B I B, figm
H% RN ECE.
1.3 %Y

5 e B X 23 B WY B0 A0 5 B I W TSR B AL 4 B R 8K W AR (Eucalyptus robusta
Sm. ) BIAR (Schima superba) B L BAL (Pinus massoniana YHIW B AR B, e 1 KT B,
OCHEEE, pHEBESBHH SR, FEERFERREMAEWEMHEFENR. E2ET
REZBEE, ETREOENE™, & B AR — piieal bz,
1.4 8%

TE B KA B S B T R RIS & (0~ 20em) , R E S BT B, IHERIR
I DX R B 1F) 2 2 g - SR AE S PE R R A I P X E R BFE B T 2m . 4m . 8m bR EL
RS MERFEAGIRSE. I RESESBRASREZ. RTREOLERNE; L EA
B, R IIENE A UR & B E SRR,

2 HRatr

2.1 RKEHFHK

F2 EEHUASHEBECERFIEINNGAEE
Table 2 Atmospheric sulphate rate and Pb content in the suspended particles in DHSBR

# A FER L # (S80;mg » 100cm ¢ + d71) BB R (g m®)
T i AE & i B ik i i AT 28 EHRE

i X . 0.204 . 0.175 0. 0051 0. 0042

R A KRl 0. 0034 0. 0023

2.1.1 KEMEBMAEERBEIREH SR RARSRIRENE A SN EEERWE X
RSO, (MR EMEZFOWRE, MESPEFRAEES BN SRERTWHBCAE T, AR
SEER (R 2DKE R NSRRI E R KR A, RIFIEZ N 0. 204, 1 FH 0.175,
ERF AR SHCLERH T X, KSR EEELE 0.4~0.7 ZH™, TWHkHH
SRAR 3P DX B4 87 L1 5 LA UB R £ AL 38 R LR K 0 BT S5 80 LU s S K Bl B S5 S B
B, I EX RS TE M ERFEFRABIENRE R 2),

S0 S P BIE OB A A B IR X S A R R ARAT G, RE A, 5 R
B Eb b AR AR LA LR, B AR e X W AR I IX G, IR I MR IR IR B (3R 2) . KRR
& SR KRR E R .
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2.2 KERA

2.2.1 EFTHKRQEESE AR S THESSIBUEMHRIRS LR AR, R
£5%, NIEERE, EFHARSTHEFERV S 2), T HRFRRHE XBHFZEL
e (ELAS (L B9 4B B2 R B R . oy PE BT IR, o e 0 R B B ob X, KR B B AR R A2 P A
A, A B B AR K XA RRF BN . 0 pH M 4. 22(W T ROAE 6. 59(Wo 5
AL R ORI T B BR S CODBOD; . 41 B B XU KR4 i s fF 3 . {BL7E
ZR, XA ST, R EW W~ W B R KRR A8, ARE T IEGE S
RBICE OB Woo 5 5, B T2 HRIT SRR AR S5 K B R KR A B R R, WIRR
HETHARRANSEE GRTREESHEMNER WHATREZRWRENE
R,

9 r mg/ == D0-1
gy ()2

A2 WREETFHKB A

Fig. 2 The changes of water quality at upper and lower reaches of steam
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Fig. 3 Seasonal dynamics of water quality in streams
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2.3 HYTSEHER
2.3.1 HMYHWESEAE  HYERESRIFEE MERYREEHRREN. AIEHE
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BRE GE D, R MR R — R E SR & BRSO, R R R KA
B & BESIE, mD BN, B FRPBRERSH BN, RESRLHEMD
SERERNEXEN 2. 58 XRURERKNWEREFEN.

2.3.2 WEMIMHEE  LHEWTORARSRSTN SO, KERH BEFMEMRE R
TSRO Ao, SO2 MR EK T EOHE B A T 34 B B BRI T T A — S R A
BRI BN R B R GE 3, BTk X ERER S RS AR R W S B F
RET K N 2 A Y5 BB R OR , BEEA VA B O B A R B R BRI K ARG L R T B
& BPH AR RBEIRE 1. 5 4%, W BB A B e A BRI 4. 4 (B R HDAN 1 4 R RAO
(£ 3), B, HHS SO, W BET . MK Y14 F 7R R gy SRR B, SN B A
B2 R, LA A R A E M g, A RS, A TR S A T AR R AR
5, USSR E S BN EHRE.

2.4 L1

T 7 B B A R B R B 3 B, BRIRLR B Bk Ay B (LR & R IR A AR 3 T
SR LA L ERER, & T AR SRR, SRl LEA TR IEN
e 53t ELTH T e £ 3 0 B vt (8 S UE BE I HAE HUR & BB R TR R ATER LR,
R B E AR E S A ET AR B IR S RS S KIFX R
R (S8 4) » 3 T 6 S50 I 0 B K, 36 186 B8 M B B0/ T A R S A R TP AR A
X, tHESESENKLERTAR, LR Pb &7, KR K W IEF R KR E— R
5), X HIRE R IR M BIE X,

B3 AYPEESR(mg kg DR kg™ HYER
Table 3 Heavy metals(mg. kg™') and sulphur(g. kg~ ') contents in plants
iR Tour area RiFKE

wE BE Pb Cu Zn S Pb Cu Zn ]
Kotk &t 15. 83 11. 50 28. 55 0. 93 13.85 11. 43 29. 31 0. 66
(3.67)  (1.83) (5.71) (0.06) (0.78)  (1.92) (3.02)  (0.06)
o i 19. 07 8.41 46. 86 1. 06 15. 95 6. 43 38.57 0. 65
(1.67) €3.83) (871} (0.07) (0.39%)  (1.82) (455> (0.03)
B 27.32 13. 90 22.93 0. 66 10. 62 3. 24 17. 58 0. 15
(4.41)  (6.25) (7.81)  (0.06)  (2.93> (0.85) (1.62) (0.003)

A Bt 1. 84 1.28
(0. 79) 0.15)

® 0. 62 0. 45

€0.02) (0.01)

B B R A

%4 SRUFEERNtARENALRZE
Table 4 Soil bulk density and organic matter

content in different sites

K BRI K
mye 2m 4m 8 m 2m 4m 8§ m
AE g" cm™? 1-28 1.18 1.12 1. 08 1. 08 1-10

HHILE Y 6.21 4.83 4.87 2. 83 3.78 4. 80
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Table 5 Content of heavy metal elements in the soil

iR R

TR 8, R BRERMY A TRME 2 TEERY
Pb 12.45 1.92 15.42 7.11 0. 43 6. 0%
Cu 5.51 1. 92 34. 85 3. 80 1. 45 38.16
Zn 26. 21 5.53 21.10 18. 59 7.83 42.12
Cd I i JH I

3 gis5ail

3.1 4Hig

FFITSE B0, o OIS ShEY BRS04 B R 4 RO LR B i T UK i R SRR R
Jh R B R T X B9 7K, B X — B A B (R K 1. 84) TR B Tk RyK¥,
BAERIEIR A 1.5 8, i P O KK R EBR AR RS, EHR S A NES R R EY)
BRStRE SR, RIBERABNANEYEZRERSMNEW, HESR S EILFRIFE 200
~200% .,
3.2 &Y

A HH X BRI FE S TR 24 IR B A P L ARSI L R LR, R BOR H ARSR
WA EHR TS E I RS K 8 ARE 2 HA KEMHATIFHA. TSR R0E
ARG X 4 B B 2R BETLAT A SCROWE , K 77 TF R A 25 Al » O ARl B B %4 SR A0 LT R4 0
ERAE.
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The Impacts of Tourism on Ecological Environment
in Dinghushan Biosphere Reserve

Zhang Degiang Yu Qingfa Kong Guohui Zhang Youchang
(South China Institute of Botany,Chinese Academy of Sciences, Guangzhou 510650)

ABSTRACT Atmospheric sulphate rate, Pb content in the suspended particles, streams water quality (pH.,
DO, COD, BOD:, the number of bacteria and bacilli} , the contents of sulphur and Pb, Cu, Zn in plants
growing around the tourist area and in the core of the protected area in Dinghushan Biosphere Reserve were
studied . Results showed that the atmospheric sulphare rate in the tourist area was 0. 204 and ¢.,175 SO; mg
+ 100cm ™2 » d7} at peak seasons and slack seasons, respectively, but it was not detected in the core area.
The COD, BOD;s. number of bacteria and bacilli in strean: water in the tourist area were 1.7, 2.4, 4.2 and
15 times of those in the core area. Sulphur content in plant leaves in the tourist area was 1. 5 times of that in
the core area, 4.4 times for the Pinus massoniana bark, and 1. 4 times for the Schima superba bark. Pb, Cu,
Zn contents in plants in the tourist area were 20% ~~200% higher than those in the core area.

Key words Tourism, Dinghushan Biosphere Reserve, Ecological environment,Impact

« 198 -



