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WREWER A FHs. 02 L™ WRBRKNHEE, EFHATREERAAEELER
BEFIIH. SEFDRI00KMNT. BE 5 KJABEEB~30CHIERMNEITEE SR
A W ELAERTN 2 ~ 3 K, BRIFIE R AR T WFE 5B 1 . RIS 1) W W2 SR MR R
1.3 #HARRE

19944R %, Wi R FHER T 254 7.5 kg M ADIRA Ak, I RTH 1 eK e 2
FHEFEAKI12cm BEL, G20 3HOY, BEEHENSR 5 LT, EE5K. &
THBRZED, BRANSEMAERKAKLUBRE. EFHEHRELENEIEXRE, AEE 5
B10BF#, —HESH11H108, WMBEKRREEHYT 1 024mm FKE,
1.4 #REKEENERERONE
4.1 “t45FRE RBERE, 43S ARGEH 3R GIIERRIZaBEHRY 2 %
HR¥, UZEH RS FHESLRERERGZHRE,
1.4.2 *1®#ELENHNE VZEER, Br21850eEHNEY%%Ea, bER,
1.4.3 vtit pH'ife 2R pH MM T BUFEH S EHERET, IRERR2, B
BERMREm#EBK3omL, 4, BE0.5h/F, HAD-14% pH it H pH ., AR LK
Ry BBV ESAZHPREME. BEAR, SESKMI0, MaEMEKesmL, 0.5
h, BE0.5h 53 pH i,
1.4.4 mpigdeiaE HURSMESEET, BB 1om® EA/N . D5 IE K8
%o WH 3 g, M#E@KeomL, BiE24 h J5H HA = ES=14R i S 5e 3 EC {8,
1.4.5 ZHAEAREMNET TREHRSGENSHIE 1 RERERYEERILE Kz
JH#EF R RWE.
1,46 £#HEOae TRELEEN, SAMBEVEE 9 WREAR, HRZS, HikkE N
R, 2, rFFISCEBRATET 48 h FRE,
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2.1 MHBRWHHFEFENER
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MR IRI = EAM ) TR T8I R, HEFRRAN HM48.9% . ERBERPEEZH, 2
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P s AR AR AR R TR RIS, HIRFAE AR L
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Table 1 Effects of simulated acid rain on germination percent of Cinnamomum camphora

pH x
b} 5] LR BFE AT
2.0 3.5 5.0 6.0 CK

THRHFER/IY 45.0 90.0 88.0 93.0 92.0 F =28.57**

iy Fo.01(4.70)=3.61
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2.2 BUBREHNHENGE

B UL R A e B KA ENE Yy, REH NS, HBIZEER & pH
AR RIRT A S 7= A T RRBRENS &, & L oH 2.0 w7 & 72 iR, %
FH B 550.60% (£ 2)0 ZEEARFIUNM- SR )= 4 3045 AR BN BT BE 5
mBEye, ARG, BB#A, EEME NE2DATLEH, SLREHHNE, HFYy
BRI 3 Bexd BRI, X B TR G T A S A R A R E IR F
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Table 2 Damage of simulated acid rain to foliage

pPH %k

b A LRBEHAT

2.0 3.5 5.0 6.0 CK
Ty RS B/ 41.7 56.1 57.0 45.8 59.1 F=4.24"*
TP 3y 2R S uh R/ K 21.1 7.5 3.4 2.8 0.9 F =40.52**
ZERI% 50.60 13.37 5.96 6.11 1.52 F =64.82%*

tE: Fg.01(4,70)=3.61

2.3 HHBENHERSEOKE

EHYHEA R R, HRERRBOEK: EAE  BIRHRM LR bk,
Y ER . Hik, HRRSBRNEEEEEEMAEN A K. £3W L, pH2.0M
pH 3. SHIBIBIMFT L I BRI TH 2K a, bMEE. HEFa, bEEINRAXNH
#10860.3% F176.3% . 2 pH 5.0%1 pH 6. 0KLTEITE AR, HH-B%Ea + b BRBIEE TH.
MEEFa /b RS LA BAEERELER, XEREDRAEMNHEEa, bIEREEM
PN

#3 BRUBREMHEHERSENRE

Table 3 Effects of simulated acid rain on chlorophyll contents of seedlings

pPH x ¥
m 5] - LRBEFHEKTY
2.0 3.5 5.0 6.0 CK
Mg FEa 0.399 0.522 0.603 0.724 0.719 F =175.50**
wgEDb 0.380 0.464 0.531 0.587 0.573 F =26.89"*
Mo Katb 0.779 0.986 1.134 1.311 1.292 F=7.22%*
o #a/b 1.05 1.13 1.14 1.23 1.25 F =3.24*"*

tE: Flo.01(4520)=4.43 Fo.05(4,20)=2.87

2.4 HEHIBFEIH K AREENEE

WU R A S B B R R T A B T IE B B R AT, HE, W SNEW
SR B I AR 15 R I N B . % 4 TTRLE Y, PH A ANB IR v SR R LR T
pH RTINS, X R YL TBRIX SR AHET, @hlZR0E, Sk %,
MBI HUR IR, SRBIE P B TR AMNE. Tk ZITHRIE REMAT, —RAFERRE
WA R BE P B AT BL R, JURA, R AR R TETT I T PR B T RT
LRSI T, AWM AR,
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Table 4 Effects of simulated acid rain on cell permeability

pH % =
bid H LRBEHEKT
2.0 3.5 5.0 6.0 CK

RRPBEAZTHE/cs.m-? 45.0 90.0 88.0 93.0 92.0 F =28.57**

E: Fo.01(4,20)=4.43

2.5 HRHEEXIHE pH E L pH HH XMW

TN, BB HTRAEBERRILER (5 5). HiHie pH RS
Mg, FHEEEEEHANXAHLES r=0.9503%); Y,=5.1662 +0.064 2 x, H 1
Y, A& pHE, » AERRE pHE, ScRiEm, BRENBRYTHERTHES 545 f
RERWHE FRER S, XA IRNLEHR SR TH M F AR R,

BRI LR BERABKGES ), BERIEN pH A5 13% pH 2> Ht
HFHEETHRMLR: Y,=4.2887 +0.2210x, Hi Y, Jy 1 % pH {4, xJy BEIEEF pH
fH, XA 1=0.8856, XPLH T ELFTED X 1 3@ A9RE LT RTBE 3 2 M T 2K,

%5 MHIERFR o pHE 0 A WMpH 8 8 18

Table 5 Effects of simulated acid rain on pH of fresh leaf sap and pH of soil

pH x ¥
o B ERBEHKT
2.0 3.5 5.0 €.0 CK
o3t pHE 5.31 5.40 5.44 5.52 5.65 F=3.22*
+mpH{E 4.49 5.40 5.47 5.50 5.71 F =48.94*°

ik Fo_o[(4120) =4.43 F0.05(4120) =2.87

2,6 HRNBRBEHHEXEKNBTECNHER
MG LR, BLRTENOEREKRBREDBENEM(E 6) 0% 6 HRBIER TR,
BEmN S SERREE —ERREE.
WRERBESLERNEEBENZR(E6), pH2. 0 WERIBFHEBMGE T 4w
ZAK, T pH 3,50 PR M{EM T HEM 4R, pH 5.0 pH 6. 0L TEX 4h &5 i #B A k-
ERE—EWHRET.
Fo HHBRBINEERKIAMBBT(D))EKENRE

Table 6 Effects of simulated acid rain on the growth of height and diameter

pH x

b A ERBEHAT
2.0 3.5 5.0 6.0 CK

Hfcm 27.3 26.0 28.3 25.2 25.2 F=0.853

D/cm 0.307 0.432 0.358 0.328 0.384 F=5.48°"

tE: F0.01(4,70) =3.61

2.7 BHIRBMOBENENLE
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1y B S Lo e WM R WA R R S IR A= 0 8 Tre 27 5%, plL2.0
AR AR T4 %R, 2. PHMZEYTE, TH pH 3,500 FRGRTEISIN T 413 1 45y
£, pH 2. 0 A TR B AR IR T W, KR ML T 4y i F 3R WA I MR ES, 0m T bk
KRR TR e HOBOCAE T B LTt MR 25 R 7 T I
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Table 7 Effects of simulated acid rain on the biomass and root-shoot ratios of seedlings

pPH %
b g ERBEHATE
2.0 3.5 5.0 .0 CK
/e 0.763 3.189 2.565 2.713 2.325 F=10.22**
=x/g 1.594 2.294 2.314 2.049 1.647 F=5.48""
H/e 1.465 4.020 3.639 3.205 3.535 F=8.26""
2%/g 3.822 9.503 8.518 7.967 7.507 F=9.10"*
REW/% 0.48 1.39 1.11 1.32 1.41 F=g.27"*

sy Fo.01(4,45)=3.77
3 N

PH 2.0 FYBEIBAT ™ B0 B TIEM M F BT R, BT RIFR 2T HAENNLE,
HTFH—P TR,

pH 2.0 WAEFEX] S 2L K MR 40BN, BN T M- 40 R 5% i, I TR B
Tl kS, AR A R AL, BRIR THARE WS B, MG T o, H T4k,
=D, BN LR, bR T S R AR,

AT, pH 3 5ATIETER TR S ¥ Foad s — s 155, (HAMR T 4 M R A,
BT MbkAE Y5, Wood F1 Bormann ¥EXS JLE T WK FT iR b & 3, pH 4.0 Bl
TSR BRI V4 AR, HiE A B TERETHR NO-, mERE/EH RS,

pH 5.0 F1 pH 6.0 2 H AT wi Erii s B (G ek BR Y. BRIk, pH 5.0~6.0 MIBLIBRFR X 1%
T H Z A AR N AE B,
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Abstract: Seed germination and seedling growth for camphor tree were moni-
tored under exposure the sced and seedling to a simulated acid ‘rain. The pH
2.0 acid treatment inhibited s2ed germination and seedling growth by damaging
foliage, decreasing chlorophyll ‘contents, increasing leaf cell permeability,and
acidifying leaf sap and the soil. Whereae pH 3.5 acid treatment increased the
biomass in spite of some negative effects on seedling growth. No significant
treament effects were observed at pH values of 5.0 and 6.0,
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