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1.1 ZEDL EAERRT) ", FU0kETTAEL500m %4, SHIAEBEN #E
F200m AT, H19STAERS T 85, KAFBRTE, BARFE HEERAGR, HIr
SHEBAER. TESERRERRE,
1.2 #EKEEL FAMTFHEZAT . FlKIEZERL 000mEG4E, #F T ) 7
Ri600m, XHEZ - FULRISREER, RISRER, BAR T RES 5L R ALK,
1.1.3 Ml RAEEELT). FUKEBITEL00mis, BB 8% BT
ML, BRSESHE, BARZERITE,
l.1.4 2@k EAEAEKRERTI#E100m, FUUKEZ #E200mik, FK2Z % 46 5.
RERM™EEN, KREAZEHE. '
1.1.5 BB Rk ZAEARSHE BRSO RA, BSEK 30 £ km, M A 20 kmbl
WIREBRII, BREKER.
DAl 5 A, SrHARME, B SBRASTHEREEAM .
BRMRKAEE RS AR ERE R LE L.

#1 AESEEZAKNERNR

Table 1 Surveys of Chinese fir forest

I H £ R W 3 I BEBR L *OE FACBR K R
[ B (hm?) 15.9 5.2 7.0 . 2.3 3.3
g # (a) 8 8 13 14 14
T L Wk 4500 2900 - 2 500 13800 1750
(h/hm®) ey 4350 3000 2450 1800 1800
T E B £ 6.14 3.05 5,94 8.44 9.78
(m) i 7.36 3.94 6.58 9.73 8.30
THMT W 8.30 3.50 8.10 10.20 13.20
(em) #K 8.60 4.60 8.90 11.60 11.10
MR & 0.020 77 0.002 44 0.019 35 0.039 26 0.07305
(m3) WA 0.025 28 0.004 84 0.02503 0.056 50 0.04593
B BE K& 42.465 0 7.076 0 48.3750 70.668 0 128.5375
(m3/hm?) %K 109.968 0 14.520 0 61.3235 101.7000 - 82,6740

1.2 SHiEIHEINR
FEBXHEREEEF LT, $UKEZ MELMEBRET .
W Z AT T19T64E T, 197848 ™, LIAH IEERM, LEBREA I -FARK.
UK BT 198548, 19864F 9 A=, FBIFPRLY M _HILF.
FLAGER T BT 198748, 19884, FEHBEMAY,
SAERESEARAESENMERE 1,
1.3 MEMRNXSTHER
REFFH, RRGEBRESHAAASHERERENEEXRRD, MTllEERH &
SR, MTUTBEREESNERRT BREERER RSB T B PRIE RkEN,
T, BV FIE SRR R EARM BT RS, HRRURGRRAERETT 2 2
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Fig. 1 Showing the survey spots and the pollution sources
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SERERZAH &SRS MRESEX288%, 239%256%, 278%: MR ILAINE W
B2, S AHEIERN244%, 223%F1232%, 182%. EALBRIS ReMlpARER L, SE LN
H, SHABIEXEN 176% 1 160%s TiERELERILER, S 0FEEX W 132% f1
113%, WEFE2. HR, HAMERFNEER, FERPOE 2 aRKGRENR, W2 Kk
WAERE IAMRROERE, XS5HEIHE L, AERSEARNEREDHEX, B
H, BHEE, SHREEX 4AEESHRKBERE, g LnyELERERZeT 5%
WAKEZT 8ok, ZEMNERG-EARREAEnERER HEARTAN & B b8
B, BECEMAFRELYNESSAEEEES 0 m R ERE, WERL, KEREL
MH-FFIERMEERRE, —EARERSLABLER, HEESLENERRL 8N
FE, MR EEE, B RARKETABRERRES, SATTREENREENNRAeER G
N
F2 AXBERAXASHNALERR

Table 2 State of atmospheric pollution in survey spots

BWERR L £ KW MO oW }omo o 21 43 878
cg ABEHE gopmm ABEK zm ABERK gop HHEEK HHEWE
AEE Ty FER T ABR Ty BER Ty HER Ty

M oE % B

EAMEH B (ug/g) 676.0 132 576.0 113 898.0 176 817.0 160 511.0 100
EAMEEB(ug/g) 21.4 278 18.4 239 17.2 223 14.0 182 7.7 100

WHERERTHE

(ug/dm?, mo) 10.5 256 11.8 288 10.0 244 9.5 232 4.1 100 \

—
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2 WMERF&E

REFREZRERRRIWR, FERMERKRFERITREE, HT@ETIRR
SERMEYERNEEERTEESTNE.
2.1 EABEXKROHNESZE
2.1.1 HARRBE BEFERMBEEXES MEEL A NERAMKREEILEE R #
B, MREVRAEHA E SRR ES IR R L & Z RN 20mAL, AR 4R A #l S8 BE 4K
geom4it, AR, E108k, ERHAIom x20m, REERERERTE, WEiEEd
REARKBIZE. HE, KTREEE, FIEREERRI,
2.1.2 ®FRlr SHRERNESELETFHRENESRENIREAR 5 ¥, JL50 %k, M 2
1mAy 1 AR, 12aR1AER, KOBEEHRT RT3,
2.2 SHURNERATNE
2.2.1 XARRA PR ERBBEE TR Bk Bk e,
2.2.2 XA-RRLAKXE REBMERPERBE-EBRBIRRERSELEEN F1°,
2.2.3 HBERALSHRE REERL-BRYILHEENE,
2,2.4 HHKRALRE RASERER, B THERMEBEEEMNEN,

3 HMRER

3.1 kMBHMEAKEKHLER
MARERBREATEBRFESERNLER. £ ARG TERIE—~BFRE KLY
W, DHRTHEEEMETEHERERMNKT . ATHASERLET I, RIE
BAEE R, SIRETARN BRI , R, BN, SRRl RIS
75 R BRE R AL AR vt B IX
3.1.0 XAFEMBAKRLERENHn BARNEERBRERESFELRZE N &
o B T R D R B B LR M MR RS TE MR AT B ARARE X
BT RN, RITUEAESETHSE SRS T WRRARE D B, B
RS LY MR ER AR SHARERE, IHESEERERBRERLE 3).
3.1.1.1 REBRWSHEEARBOEN HE WL ANSREKERE, ABERRKH
FRERHEERRTERER, SHANRERRT R, RERMAMALE, MEL
AR T A AR B H22.60%, B EWLIN16.60%, W13, 30%, HEEEE 1L 59.70%.
XAMERMEAE A ESRBEN B, TIFEREER RO R R B R R LRy
—-17.80%, TREPMREAR MR BAREEAERMEMT17.80% . WRELEARSEMY, K58 EKH
WEERRRLRAEIMA, REGHE. S BRI SR 15 BRI A2 A o 2
AR B ES, X AR B AR R B A 5]31.00%.
3.1.1.2 REBENEZESARBNEN HASBER, REAERERFEEEAN
RUM R R BELETEASRRE, WREBRERRARK23,91%, WELKZH
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#3 EFREAHREKAKRAR

Table 3 Growth losses of polluted Chinese fir forest

Eil 2 R BEBIE W 3 1 FILBRF X
wHHETF
Wiksa wWigs a Hiki13a #iklda Miti14a
H % 6.14 3.05 5.94 8.44 9.78
" # (m) # [t 7.36 3.94 6.58 9.73 8.30
MER(Y) 16.58 22.59 8.73 13.26 -17.83
* % 7.08 2.95 ‘6.82 9.24 12.17
ZEWE (cm) * A 7.35 3.64 7.45 10.58 10.04
BERRY) 3.67 18.96 8.46 12.67 -21.22
% 8.30 3.50 8.10 10.20 ©13.20°
HEWE (cm) H* 2] 8.60 4.60 8.90 11.60 11.10
BERY) 3.49 23.91 8.99 12.07 —-18.92
# % 0.01511 0.00174 0.01372 0.032 22 0.062 44
Btk 3 B H B (m3) # W 0.018 46 0.003 03 . 0.01754 0.047 00 0.03757
BEE(%) 18.15 42.57 21.78 31.45 -66.20
* % < 0.02077 0.002 44 0.019 35 0.039 26 0.073 45
B BB (m?) * A 0.025 28 0.004 84 0.025 03 0.056 50 0.045 93
WERE(%) 17.84 49.59 26.69 30.51 -59.92

. _MARERR-REAEKR
E: BREW) RAAERE % 100

12.07%, EpILTER RIS )93, 49% 718, 99% B E X BRF K EAR MM AR BRE LR
BEE N -18.92%, FFRIMRGAR LA NARRE £ KHIN18.92% . LR KA K i
BRE, A AMELHREMNE LMBREFRFERERPRERBRLE, HUFEX
WHEAR TR R BRERZRENREEN, SELRGREEBEERE R HXD33.90%,
B H31.00%.
3.1.1.3 KREBENMBERKNEN AMHMRRNETBEREERKER, KRBENKEKR
AR WL AR R b

KEBRBRAREAR G AIARLE, WERBHHEEMBRIRRBEARIE49.59% E I
PR B R B M RIRR R R 304 51% 5 SR B & A LB IR R BRZIRAZ R AR Az R AR
B3 MY 59.92%, ML 14 SFAEEAR KRR EAR R HAERTR EX90.43%.
3.1.2 KAFRAHBREFLRENYn  AXKSRAR, BTFHET OB, 4
PARE, BROMBHRE, DREAKERESEHBRS. ESREER, FHMKER
UL FERES, GEEARBARABHZIYESERAGPH, FEBERRELE
WRE., BRlERERR. ATHASREXKAEAMEERERERGRAEREXR,
HAITEEREERERREINT BT R SRR AR ST THEMBERER & BCGE
) HERLET R, BEERER R AU Rl KN LR TS K PRF IR AR
ERgBE2~4.
3.1.2.1 BERZAKEREE BF4RE2a, EH3a, BiagEREBRWER, &
BERBRFREAKR KRR ERRGEFRBEMTEN, HERORE, BEOHRERE
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Table 4 Annual growth of Chinese fir in survey spots
4 3 (a)
£ R — e
1 2 3 4 5 6 7 8 9 10 11 12 13 u
% o W% %on 0.5 1.1 1.7 2.5 1 3.8 45 5.2 5 7.3 8.1 9.8
o (m) #pAK 05 1.0 1.6 2.1 2.5 3. 3.4 3 4.3 5.8 6.4 8.3
3
®OM OB A&K 6 1.3 1 3.2 4 4 2 9.5 10.4 11.3 11.9 12.4
* (em)  Hpk 1.3 2.0 2.8 3 4.6 1 8.0 8. 9.4 10.1
W " Hgk 1.0 2.0 6 3.3 4 4.8 5.4 5.8 1 7.6 7. 8. 8.4
¥ (m) Huk 05 1.4 4 3.5 6 5.5 6.5 6 8 8.8 9. 9. 9, 9.7
i
n BB kK 0.5 2.2 0 5.3 6.2 7.1 7 8.1 8.3 8.4 .6 8. 9.2
(em)  #Hpk 1.1 2.7 4.3 58 69 7.9 86 9.2 9.6 9.9 10.3 10.6
® M OB &k 04 0.9 1.4 3 8 4.3 4 5.0 4 5.6 5.8 5.
§ (m) Pk 0.5 1. 1.9 7 4 5.0 5.4 5.8 9 6.2 6.4 6
E M O kg 0.6 1.1 1 4.8 9 6.2 6.
(em) Hpk 0.7 1.8 3 3.9 5.5 6.5 6.9 7.
B B #HgAx o7 11 1 2.1 .6 2.9 3.0 3.1
: (m) HAk 07 14 1 2.4 3.0 3.3 3.9
0 Mo1E Mgk 1 2 2.5 .7 3.0
(em) M@k 0 1.5 1 2. 3 3.6
W % K&k 0.5 1.5 5 .0 5, 5.8
: (m) HEk 05 1.5 2.5 5 4.5 6.5 7.4
W BB gk 1.5 4.7 56 6.4 7
(em)  Fhpyk 1.6 48 5 6.6 7.4
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Fig. 2 a. Tree height increment of Chinese fir in the area without atmospheric pollution

be FREHAHG LT

b, Tree height increment of Chinese fir in atmospheric pél_lqteq area
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Fig. 3 a. Breast diameter increment of Chinese fir in the area without atmospheric pollution

b. Breast diameter increment of Chinese fir in atmospheric polluted area
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Fig. 4 a. Volume of wood increment of single Chinese {ir in the area without
atmospheric pollution
b. Volume of wood increment of single Chinese fir in atmospheric

polluted area

FRTFHAAR, ZHAHHEBRREY, HAERSBHMK LS, B HRERRAER
R, HFPERPHFBEXHAIERERS, BTARRFERSR, BERRERREKE,
3.1.2.2 RABRBREAREREE HAFRRISEOHEE, HRERTKREE K
B, A ETHER(LE 4 RE2b, E3b, E4b) . ELRERMLER B, HTHRK
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REWH, KAARBMISRSERSEN, AR RIERIR S bR BRI, A
W, BREREERETRBNIEREDLESHYN. BRURNRE, BRERE
WEARKRTHARK, WXEL, BRI ERAKKTREKRR, W8E B R b, W 5
iy B AARREAMG N, WERL, FRBALUS, BFRERE EREERY Y
B, ARVBRE, HRAETH HTREOERZLRETRISRNEE. AT, K
PRI B ARG R TS R L, L08R AR, BB AR PR 2 IR B s R
SRR BHE, TREBBNARK T, MERULARMIELSTELIR, Mk
HREEY, WEK, MRACERBIER. 18740 THWANBE B7E, RASH
BT RERAY, RERZRSREMW, LRAAREE, WNE. WEERBETHAL,
M AL AR, MR A B 2 R MR B B0 T 5 e K AR R A
BAERD S, BFRGARTMETIA% LERE, KRR, KEREHE. &
WAL SR 3 EI19804, ORI B4R RS TAPMRULE2b), 5 7 41
198445 BRI e AR F AR AR RS b ). 15 JIR HE AR 28 S AR 2 1 B 5080 1 LR
1), EIHBBHIERIL.
3.2 KASHIERHER
3.2.1 XAFRIRGFREHEL WTBTFREN LTRSS RAETRXEL, 5
HREORA 3 A 19844E LRI AL ART, TURL 1 ~ 3 AMRARHE. THALTHHE LAk kA
RIRIE 5 BRARAR, R 1 2 WBHRIBER. H—SRERI, HKERREIPEM 1
FERPD, ERSE, WHRKKNRLASEEER, JFERLTEME R ZRE 43
HAEBIERAS, HMBMBERNTHRARRER, BRTEER, SRTRITIETANS
R, 198UERBAKMAREN 13.5mg/ke, SHED 230.0mg/kg, FEREEN
0.38 cmy T A HIK PRSI EN 5.7 mg/kg, AN 150, 0 mg/kg, 48 T K K 0.75
cm. XFEBAKEBRKNGBRERT BA X,
3.2.2 KAFRMFRLAGOYH  PIRE G0 50 AT DL B R 4 R R Tl
SAEBIR B, AT S I XV L 5 BRAR SRR A% 41 AL B 45158 SE RE AR, S B ARk 5505
RUELERAES, B,

B, FERRRREEREREETE SRR AMERR, KA &Rk
xr SEREE 5 HRENER,

#s5 MOUREREREREAHESEXRAR

Table 5 Relationship between the width of growth ring and the
pollution content of Chinese fir along the forest edge
on the opposite mount

2 it (a)
o H 14 13 12 11 10 9 8 7 6 5

1990 1989 1988 1987 1986 1985 1984 1983 1982 1981

A& K& (mg/kg) 15.7 1.4 131 2001 157 1§.3 135 8.7 9.6 5.7
A#t-Z & (me/ke) 304.0 300.0 297.0 252.0 253.0 '254.0 230.0 208.0 104.0 153.0
WELFRREE(Cm) - 0.085 0.090 0.090 0.085 ©0.150 0.200 0.375 0.578 0.975 1.150
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Fig. 5 Relationship between the width of growth ringand the fluorine
and sulphur of Chinese fir

¥,=3.8731e 027 Sy
r=—0.8560
r>r0.00(f=8)=0.7648, MEXBHE
RMEHE x5 MERTEE v, WA RER:
Yy = 28,475 4e 0018 T2y
r=-0.9378
r>15.00(f=8)=0,8721, *ﬁ%*&i%o
R A R LB E R BRE R ARRERE R, BiEX 6 ~ 7 £ VLM ES
ARBENL 2o B XNERSAEREARE. HEAMEEEVUMEAERRERE
BEARMEGEENBEBHAGRE, HUEFHRWE, iNERBEEEERRL2Ccm B, K
A& FEH160.0 mg/ke, &M EHN5.5 mg/ke. :

4 FEZER

4.1 RESRESBHABARKERGE W, REEIH R RERERBIVGER. SH—EE
FRAR AR, HMEARGREERRRERNLT13%~22.59%; K & H & & A3.49%~
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23.91%y MEBRMBBRERNIT.84% ~49.59% . F BB, =4 KL RE S5k P
31.09%, 30.99%, 90.43%.
4.2 HREARMMKARERBEERR, RN KL EHET, PRGSO 15 Y B IR 11
B, HWNBHAG, HERZRNHDBHREHN, 753X 0 B7R HP B85 RN,
4.3 RESBRTEBR, KERELRBREL. BARMSERNEERSHNERTESR
ERBMERR., EHEE v SAMEER xr WX T BNy, =3.873 172 %%y, MK
B, EREH v SKRAMETR x5 HRTEN v, =28.475 48771 Py, MXRMEBE,

RIBHXFRAURAAME B RER LK RAE, FERBERERELKE, KK
PR KRR YL cm AN SRR 160.0 mg/kg, KAMEEE N 5.5 mg/kg. XA
FARTENEMERERNBER L FRE,
4.4 BEBERARERTMARERBZS, AT EHARERN ., BREKIZ R RBI RS
MREERNIT.83%, £F B2 H21.22%, H# KB H18.92%, MK ERHER N
66.20%. . .

BB B REARBARIMARARERZR WL B AR RS JRN, WERN 55380
ZHRRBEAME R M EPRIRRE,
4.5 BERBRERBEBRRERAEEMRMEETESERTE MR, W LI 54
R A BRSRE LT,
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Chen Dongji (Zhejiang Forestry College, Lin‘an 311300, PRC), Zheng
Meizhu, Effect of Atmospheric Pollution on Growth of Chinese Fir. J
Zhejiang For Coll, 1993, 10(1): 169~178

Abstract: An inventory to the sample plots of atmospheric polluted area
and the area without atmospheric pollution, a stem analysis and a pollution
analysis of timber showed that atmospheric pollution could check the growth
of edge trees greatly; the effect of forest edge and the pollution effect
were not distinct betwecen the edge trees and the trees within stand of
young Chinese fir, but, {for canopied Chinese fir, therec were a obvious
effect of forest edge in the area without atmospheric pollution and a obvious
pollution effect in atmospheric polluted area, which could indicate the loss
rate of forest growth; the edge trees, after being polluted seriously, would
form false growth ring, and therec was a negative index correlation between
the annual pollution content of Chinese {ir and the width of annual ring,
which could infer pollution record of Chinese fir,

Key words: atmospheric pollution; Chinese {ir(Cunninghamia lanceolata Hook,);
increment cffect of forest edge; pollution effect



