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EFFECT OF TOURISM AND INDUSTRIALIZATION ON THE
ATMOSPHERIC QUALITY OF SUBTROPICAL FORESTS
AND ON CHLOROPHYLL FLUORESCENCE OF
TWO SPECIES OF WOODY PLANTS

PENG Chang-Lian LIN Zhi-Fang LIN Gui-Zhu KONG Guo-Hui LIU Hong-Xian
(South China Institute of Botany , The Chinese Academy of Sciences , Guangzhou 510650)

Abstract Different impacts of human activities including tourism, religious activity and industrial
activities on atmospheric CO,, NO, and SO, concentration of the subtropical forests and the chloro-
phyll fluorescence of two woody plant species ( Schima superba Gardn. et Champ. and Pinus masso-
niana Lamb.) were studied. The experimental sites were at Dinghushan Biosphere Reserve and its
nearby industrial area in Guangdong Province. In recent years, the Biosphere Reserve has received
more than 700 000 tourists and nearly 120 000 vehicles each year. A steel production plant and a
chemical plant are located in the nearby industrial area. The chlorophyll fluorescence was measured
by a modulation pulse fluorometer (PAM) . The resulis showed that the effects of human being activ-
ities have caused an increase of the concentration of CO,, NO, and SO, within the forests. Compar-
ing to the control site (core area of Biosphere Reserve) ,the CO,, NO, and SO, concentration in the
disturbed sites have increased 17 to 40 pmol*mol ~ ' 5 to 20 nmol*mol ! and 2 to 19 nmol * mol ™!
respectively. The F,/F,,, qp and ®PSII of two woody plants decreased with the increase of human
being activities. The trend of decreasing F,/F,,, qp and ®PSIl associated with an increase of gy in
leaves of forests plant was consistent with the increasing CO,, NO, and SO, concentration within the
forests.
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KR CO, WM, KRG RABMESHRARESWEESR, MLTIHE
HEEMEE R RSB R R X EHERENEREY X2 —, A 58BN T R K
ERARG, BEEELNRNER, WHEK, BFEKAH 60~70 FiFEM12.5 TRANF
HWEHREX , AREHNCERART XKL SRS, L8 e KB/ S0EF
Kl R, RATERI X PER T RN RS sha, P SR 2 R A9 AL T L
BT L) KEEARRERE G A sh, BF IR 07 F ol k5%t KA CO, NO,, SO, % B 1
Y 4B DEE R U, LA BA X s A3 B % T T ZR AR R SR B R AR AR A
SV A SR AR SR SR, ZR AR B AR 4 R L B AR I

1 MBFFGEE

1.1 RIS

TERBLAREPRET 4405 (1) BEZ . RRP XL K, BT, 1E R
HE S 5 ()W AR I AR I 1 LA B 35 IR I R L 2 22 b5 (3) Pk TR =55
BESE , 52 3 i AN R AR IF O W (4) BRATILAE (AL AR R KX
18 km, 546 T Hit4R
1.2 HREREFE

R AR A W - TR ST AR e 43 AR 2 N AR AN B AR T A 2 R B R B —
K H7 ( Schima superba Gardn. et Champ. ) F15 B #A ( Pinus massoniana Lamb.), T 1995 EHY
A KBS RIARBFRE 200 7~ 8 A RAE, KA CO, #1 NO, B A% AR (¥ Tk
ECHIAL TR B = ) MR SR E AER 4 5 F LR & LR A, B 9 B 12 Bf .15
A EREE 10 m SR 2 L, FHEAFM., KK S0, #HHESAFRERES 5 mL
DGR IR B, REEL 1 h, [RIBE, 7E B ARAR S X 0 BT Bl 3P Ak (A TR
ZIME)3 A A I 20 m A RIAR DR, 45 T R—FR 10 m &L &1 FH
Fo MERT MHEBIM ARSI AATH, MAZN 10 FELELGHRAR, RHEHRAE 7~8 m,#K
M B R AR R 1 BEECh R B R
1.3 SHAE

CO, ¥ & LA Li-Cor 6200 F%5 2 J% & %% & (Li-Cor Inc. Nebraska, USA)#%E. NO, LA
NO-NO,-NO, 43 #7{¥ (42 !, Thermo Environmental Instruments Inc. USA) WI5%E, SO, h M
BBt s B 2, I E 92 6 Schreiber 25031 J7 ¥k, Pl Bk o i 4 5% 6 AX ( Pulse
modulation fluorometer, PAM, Walz, Germany) Il & i BB R PO FE Rl £k, RHI75E
(F,) R FIME3E B 15 min B F 76 55 9 4 0 B 56 (0.05 pmol - m ™25~ ) FFE R A M, B K
B (F, ) WRTE F, 2 J5 PSR A A K b (7 000 pmol-m ™25~ DK, (F,),, J BRI R i
BB KBS SR KRR B8R F, K70, 638 250 pmol*m™2+s™!
{9 Y64k )6 (actinic light) W59 %63 128, 7E67% 5 W 18] 44 5 oK W] 28 5% 56 A 4 0 Bk b [ Ot
(ASEETEL 2 s, BUKIAEIRIBIRIBKR 30 o) A& =4 , BB mMERA LN ER L, RE
Schreiber P A KRB H AL E R K RE qp MIERLFBRKEE qn:

ar=L(F,) - F,1/(F), qv=[(F) - (F,)]J/(F)p
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2.1.1 KK CO, REMFTME FBEKAFT0N
4007 ANBI R B AR Kkl K = FFEM,7~8 A
sl E : SRR o AT SE 3 d X3 1L 19 BB 2 WA T 5
i, PR R BB ILAIRER 250 6, BBEFLF A 150
W~ WL, TN T MERAE KRR AEATE
0l g sy s gp  TCHIBEER BESHERR P, L BRI BB
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try post(FSP) , Steel Plant(SP)
Same labellings in Fig. 1 to Fig.8. JRHI RS CO WREEH RART L4 o Kong %1 2E 1991
X WL K = 5 M E =55 BHEHRARRRH Co, %
BRI LR MBI XA S, RifT, A3CF CO, WE BRI R RERKH#ATH, &
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DAB T 3t 2 B A KB 3 KRR CO, BRI, I
UL R R R E AR E PR Z, b
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ERF RS, RS CO, ¥ AR b A %,
H5EFF#ILEILMEBRESE L, W) £+HF 11
~ 13 BHER R, BT ACET B CO, ¥R BB R
Kl 2 A EHRE M KR CO, RE 7~8 AR HF
¥IE X B A CO, ¥R E N 352 pmol *mol =1, AR I |
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B CO, IR B S AKE SRR B R ) o (n=9)
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Fig.3 Effect of human activities on NO, (n=9)
content within the forests (n=9) Fig.4 Effect of human activities on SO, content

within the forests (n =9)
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o
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KIESB WK, RBTHF Y F,/F, HX /N EFMEY YR8 F/F, BREE ALK
AR T RE '
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Fig.5 Effect of human activities on

BETHRMEREDT R o KF(B 7)), RS
qn HSF BB R T 12% ~ 38% (AH ), 20% ~49% (L

B ) o qn 9 38 B PR BE 3 qp (L 6) M0 F W, R BT IH R A M I O BB T T B 616 5

F,/F,, of forests plant leaves (n=6)



274 i | W 5 # 40 #%

1.0 B
0.8 . e
0.6
0.4
0.2
i A -l 0 —t
0 1 2 3 4 5 6 0 1 2 3 4 5 6
Time (min) Time (min)

Bl 6 ARG HAMYITH gp BB (A KET; B.SRM)

Fig.6 Effect of human activities on gp of forest plant leaves (A. Schima superba; B. Pinus massoniana )
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Fig.7 Effect of human activities on qy of forests plant leaves (A. Schima superba; B. Pinus massoniana)
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HEHMEEAE, XSRS Sternberg S HFF & D B ZRAKK T CO, WRE B KRB S5
B3, 3 AR A (P Akl BRI AR BIRR Co, PR ER R, CO, IEH A&
bt kTR, Xk 5 ARFEHNER MBHRKPE TS RO X,
KEF Y NO, #1 S0, 5 CO, MELAMFIMBE, NOAfE, RIS 0, ik,
HZit NO RALE RO, EA XY A BB AV BB E, NO, MM ERRE.
AKES B R S S NO, BT, B S8 5K 35 B i A K3 Tl 9 NO, 7K F- (50 ~
100 nmol*mol~ )10, SO, BZE (L AR B %, L) X 5% WS M2 E 18 /5. XA K1.08
nmol*mol !, 5 Granat' " 38 #L7 £ R R0 5 SR 1L X SO, ¥ /DT 2 nmol*mol T MFF, Tl
ALIRTT I SO, SE ¥R B 10 ~ 30 nmol - mol =11 BRI B B KB A XA, T 5
i B REP R RE S B SO, WE R T XA FrdE,

RS BIEE A KE s O B B SR TG R K SRR AT, JLHLT AR
R, ARG SR RIUF AN K R: SBESE < bRl < B0 < WER)
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CO, NO, .SO, ¥ BE ) b F+ 58 B KR 8 A ER 8 084k, Bom A28 1% 3%t 3R 38 T4 i
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TEEHEIW R . TR FOEE AR BB R O 55 A VE AR A T R B AT A ER O 1 F B
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s L4) o P EESR K F7 & 8 ) 19 75 %% ( Litchi chinensis Sonn. ) M Fr G RE M R H Z B4 ).
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