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L. 3 Tk Ol 52 R 2B, 1195 B M 2250005 2. o A 22 M 4 T 47 )N 2 1 R A BR A |1 V193 M 225000)
W OECRHZEE LA RKHAE 6. O /ENX B 85K T pH AR 1.7,3.0,4. 3,5. 6 B4R M 24 N BT A K
R R B R R A AR AR AR IR A A T MR W R R N Y g B BB B R . A SRR AR pH (YRR W
Xef ] AT 40 80 I e A S [) R A 400 o) TR T ) T R A Sk [l A 9 b e A 4 R, L pH A 1. 7 B AR LR Y X [l
MRA Py 040558 e Sl M EE L pH A 5. 6 45 R R 0 AR [ Bl 2 2 TR 6 AR W R SOt I B 25 s pH (E 4. 3~5.6
Jab 3% frE] A 2 A A K SRR 3 s e A VR L T pH RN T 300 A SO0 R A T I bR A AR A B
DL TR T i ) 5 e R 4 R ) 00 B B 1 R TN R (MIDAD & i W T L 2 pH /N T 3.0 B 20 M 5T R
B PRI R (MDA & 1 0 2RS4 pH AE Sy 1.7 B, K [5) e AR 9 ik R DU 7 A2 4605 R AR A 4 i b Ry
i M N AP 3 d B R T B A 3G I W R AR 2 pH (/N T 3.0 B LI AR it R R & NORTP & i
M2 RIREAR 2 pH AE R 1.7 B, AS [ B MR 4 ik R D) ™ B 32 460 5 AR G 43 07 2 W, 2 W7 384 1 20 b A 400 o) A6 5 ) 8RR
P e BRAR W % R T LA 5 R A KT B 0 ok e AR 4 A B B e B B (B pH(E R B F 3. 0~4. 3, Itk AR5
B9 6 it bel ARAE W AT LLAE S 8RR 5 7 2 DX ] b S T RO 4 KA A P R
KW BERIRR N R s s AR SR
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Effect of Simulated Acid Rain on the Physiological and Ecological
Characteristics of Different Garden Plants

SONG Xiaomei', CAO Xiangyang®
(1. Yangzhou College of Industrial Technology, Yangzhou. Jiangsu 225127, China;
2.Yangzhou Construction Development , Power China Road Bridge Group Co. , Ltd. Yangzhou, Jiangsu 225127, China)

Abstract: Based on pot experiments, we studied the effects of acid rain on the physiological and ecological
characteristics of different garden plants which were treated with simulated acid rain at pH 1.7, 3.0, 4. 3,
5.6 and 6.5 (CK). The results showed that the acid precipitation with different pH values inhibited, to
different extents, shoot growth of all the 6 species, and the harm suffered by the plants increased with the
acidity of rain, the simulated rain had no inhibition to plants at pH 4. 3 and 5. 6, and had significant inhibi-
tion to plants under pH 3. 0. As the acidity of the simulated rain increased, the MDA content and plasmalemma
permeability of the leaves increased, when pH was less than 3. 0, the MDA contents and plasmalemma
permeability of the leaves sharply increased, and when pH was 1. 7, the garden plant leaves were badly
damaged. While the chlorophyll content, N and P contents had the opposite trend with the MDA content and
plasmalemma permeability of the leaves. The result revealed that acid rain enhanced the sensitivity of different
garden plants to environment through correlation and regression analysis, the species differed in their suscep-
tibility to acid rain, pH 3. 0 to 4. 3 could be used as an invisible critical point of acid rain damage to their
leaves. Therefore, these different garden plants could be considered as one of the landscaping and vegetation
constructing plants in the acid rain-hit areas.

Keywords: simulated acid rain; garden plants; physiological and ecological characteristics
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KA BWFSE , B2 T AT A ) I R O S R 9L A U
YRR 20 il 70 AR IR B B KR
TS 2 F S AR WO | b 56 AH 2 H 3R Y
R TR 580 AR AR I LLJS , F& R R o) B H 25 7™
R TR DX 3 B 4% 9 K CEFAGA B 40 %0) , R 7K 1 R 1
ok A L 3R R gk O L b S8 2 T R
BB = ORIR MY X 3T AR R R I R WY 43 A 1E 7E AR T
Shy rv O T 78 B A A AN S TR KR R 1 ok AR
VL IR I TR T 75 G0 D0 AR 24 7™ 02 R 43 b DX 1)
K pH H<<4. 0.4 B £ Z= K %] pH {H 2. 0. B2 W AR
K 5020 LA R o b DX TR T AR 256 5 60 V6 o TR T T
B0 2850 R FRE AR 251 17 KA W) A B 1 ™ 5 )
g AT OCHE

Pl MR 2t P AR ) o T80 Il i R 055 44 47 2 251 157 1Y
Y TOREA AR RE AR SR AT R T O TR R IR B SE 4k
LA B AT TE L PRAE W) I 23 55 22 48 AR 1 UAF el
MY HEAT A6, Bl Tl Ak 3T Ak R R
Ji& Sl T DI A A 2 R T B A & X A U Al | AR
W b ARAR P XA R] pH R R F 4 SRR B2 R 52 7 1
22 0] XoF T AR il 1) B 45 L TR I L R A R
R SRR S 3 oA B T, AT G W
X AR5 06 B B 5 K 22 LLARAE ) L % 2 28 L 40 22 0%
VEIFN AR ol S I 58 08 2, %of el A 100 0F 52l 2
R R T O A S &Iy B B 9 52 e L 22 4R
Az BE MR 4 52 W) 1) BIF 5 ik 18 4820 LG 52 A R) pH
TR T % 22 4F £ Pl ARAE ) 1) 52 0l RE 6% 8 4 o ) T A 7
SR, ARG LA 6 Fh Bel ARAT ) O AR R TIULR
T AL 3 5 o AF ST A UL TR T X AN [ el AR A 4 it A
P AR BRI B 52 0 5 D 4 I el AR Ak 10 AR Aol e %
Ve L TR TR AR 5 A 1 7 T B2 PR M 2 it 2 7%
1 ket 05k
1.1 K48

Z ML A & E SR X PR AR B BE A
B , LA H, SO, Ffife HNO; fRF L 8 ¢ 1 i
Tl TR R BE VL R T 32 TS T3 >4 2% 1R 7K T ] 4% iR
JE W T B0t R B 1 O I i pH (B4 ) A
1.7,3.0,4.3,5. 6 BYRBEADIR 0 i, X IR (CK, pH{H
5.6) PEHE A kK B GF AW 4 CORAF T,
1.2 BRI

AL B ARAE B R W 45 (Camellia olei fera) .25 f
(Camellia sasanqua) \ K Jfi ( Pyracantha crenatoser-
rata) VI il (Pittosporum tobira) ¥ T 16 (Gardenia
jasminoides) Mg RAT (Nandina domestica) ¥4} 2
a/Li T MY F E o, W8T 2014 4

B AL N T AR B 1 A< 7 KA P R AT JBCY b 1 2
CLHE R L B0 T b A5 i O 8O R 8 £ 5. 2
FRIRELH 25 em, BEAL 1 B A KO E] AR IE 7T 2
K A RN e 42 K — B0 bR s AR — By A [
AL, B T 5 50 em, B4R A 40 cm % ¥R 1E 7
LMY T AL A2 LR, £ 44
H PR A KT 2014 48 7 F JT B PE 178400 B2 7R 1Y
M I 6 T2 T M R P /0N 78 5 55 945 W 55 92, B B 10
d W 1 W BRI SA T 28 0 VR R R B T T 6 IR
[ERFEE 2 AN WG — e B - 7:00 HE4T (LUE
T W TR A VR D AE W R W S AR 4l 3 N T 2 4R
(1) 7 B K s 7 1 B R AR ) AR 7 R TR A 29 Dy 100
ml (552 1l 5 B W A R A o) R R A A [R] 3E
ANK RGP AT 2 2015 4F 6 H B R AT 4% AR G35
i 300 2
1.3 MEF*

TE AR UL R WY A HLS A9AE 10 d (R N9 Ak B A 9 18
B s FEUE bR R RO S 87 A 0 4 B L oH S0 K i, F et
ARSI 5 A4S 5 - 1 FR A A7 5 i BRI A B e Y
GRS . B AR = b H S RS A BT
(R RS K 5 B R 38 K 38 (00D = BT A 388 K =/ A 3 T 1) Y
s % F 1w AR B (Vo) = 3 F o E AL/ Ak B R
T FH X 100 %

2015 4 6 H i 1) X 5 >R WU el BRORE 4 AF B P B
F IR TR AR R 1 oa AR (BRI AR S AR K
AR FE AR Ho RS RE R 4 RIS Rt B A
BYHL 25 R By R I SEAT S8 40 TR 5T L X A AR bR iE AT
3 WCHE M E O 1A

BRACEL Lt Z R CTBA) ¥ 0 /& 5 [ (MDA) %
T LA I 0 A TR A RO AR TR DL 806
VAT 5 IR B L 0 BT I A ISR 3R e, b s PRV LT
JE R SR I 0.5 mm §f IR E BE D E M R 2 A S
L PUBH B OGO BRI v R ek A,

¥ H Excel 2003 F1 SPSS 18. 0 Z(#2 4 i1 F0 L A
25T (One-way ANOVA) ¢ K 56 Fr 45 4 4k 3
) 2 5 W 2

2 450

2.1 BREBWENEDHRNGE

LA TR R X el b AL 00 ) I R 7 A RS [ R R Y S
H AR AR BN G R K 8] 7 A B A R AR
R AN L) B Bl L 5 28 B T S 400 s i 48 4 o ¥ LA
JETT . BEAUPR T B pH (BB AR L 4 bl BRAR 4 0 7 9 4
TR JC LA pHAA 1. 7 ABLADURR /6 bl A 4 it A
0 3 e g (R D LTRSS b AT SR T I
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i 2 I 87 5 bR AT 400 1) A A B 7 A S S 1 L AR 1) BE
SURURBEEE 5, a1 vt iR & w4k 12 1B A 2, Hont
F P R R R R 2 SR [ AR B 0 ) B A AR
<1.1 mm, BfiJ5 .08 AR AR KIS 2.0 mm
PLbRGSBOE R i ZE T kB, i
LR o 24 R AR D BUE AR, Z B0 5 2 d
ABHHGEEH . 3~4 d J5RER R E T ORI 7 4 B
15 BE R A B BE L 2R BE LG R U B 0 5 L 2 S A R
A WG BE R TR RN A AR B R 28T . AR 1
ATLLE AR — 2 B TR o pH Y B AIS A
Wy T A3 BSOS W K e L N R R ke e M 4
MR E R SR pH E R/ B EA G, pH
{ECBR /)N o I 7 0 3 R BB O, o DL pH fE 1. 7 i 4k
Pz E R E pHE R 5.6 SXEEFARE (P>
0.05) ,pH AL F 5. 6 318 3% & F X/ (p<<0. 05),
FEH AT 2 6] 22 5 2 W3 (p<<0. 05) . A [a] e Ak A
W52 005 R B R [R) (32 5 o 1o RS 5O, U)X R TR
PP RE55) » Ho LIAE 46 F R R AT % 2 RN 14 Bt o
A5 o KRR AR T R TR A TP A S
£1 BURAMEHEDEEMHERIERNEMN
%

il bk pH

it 1.7 3.0 1.3 5.6 CK(6.5)
WA 423432 257423 1.240.3  0.3£0.1 0.0
XM 63.7+£5.6 36,9415 4.8£1.2 1.5£0.3 0.0

K 62.3%1.3 32.4£0.9 5.3%2.1

Wil 55,2425 341426 4.3E1.5

BF#  32.1+4..2 23,5418 1.140.3  0.640.2 0.0

BRA 35.842.3 16.7+£2.5 0.9£0.5 0.5+0.2 0.0

W 48.6%3.4a 28.2H1.4b 2.9£0.9c 1.1£0.5d  0.0d
e M T2 B 2R TE 0. 05 K EZRRBE. TR,
2.2 BEIBWMNEREYFHERKENZ

M3 2 AT AR — 25 R BEE R pH [ R R

AL AN T) el AR 0 35 A 1 I AR KR IR AR v pHL
1T I A [ el AR T A K AR A R A 4. 3~
18. 4, pH B 3. 0 I, A [ el M AH 490 397 A 48 K 32 A2 b
TWHITE 12.3~26. 4, pH (N 4. 3 I, A [a] ba bRAH 98
R84 K AR AL FIAE 16. 8~38. 9. pH fH 5. 6 I . A
[7i) bl MRAE 490 35 A 14 4 38 A Y BRI 7E 39, 8~59. 1, pH
1B 6. 5(CKO I, A [a] el A 4 35 A 4 1K 342 1630
fE 68.2~83. 2; X T[] — Fl [l MRAE Y 1M 5 . B & pH
(B AR ARG B A 38 IR A pH (B 4. 3 I 2R A
W A AV R 88 T 2% bl b T B EL R W Y pH (E
FSATR o X6 el AR 0 e 4 K 238 ) 52 o B R 5 xof T el Ak
A )BT B R T R A pH (B 454 T [
MR P R G K 3 22 S 1 18 3 (p<C0. 05),

2.1£0.5 0.0
1.8£0.6 0.0

x2 HEUBWXEREDFHEROZE X
il bk pH ff
WA 1.7 3.0 4.3 5.6
WE  9.3%2.1
M 4.340.8
KB 46413
W 10.5+2.4

CK(6.5)
12.3£3.6 16.8£1.6 39.845.3 68.24+9.6
16.8£2.7 23.7£2.9 42.7£4.2 71.3%+8.3
15.4£1.5 19.2£3.4 46.246.9 83.2%7.2
26.443.2 35.44+2.1 56.8+5.1 76.3£8.2
B4 18.4x3.2 25.7+2.8 38.9x2.3 59.1%4.7 78.1%£6.3
AN 15.3+1.8  23.242.3 23.7+2.4 47.6+3.8 79.147.1
B 10.4£2.1e 20.0£2.6d 26.3+2.8c 48.7£5.2b 76.0£7.6a

2.3 HEPEEHEAEY NS ARSI T
(MDA) & 21 %

2 3 A AL R — &4 N, lEMRW pH HY
REARR s AN 7] Bl AR A 4 it R A Xk 448 6 R6E 325 2 359 AN KT 14
K Hr pH {E N 1.7 B, AS 7] e o 9 it 5+ % 20
il FEE 35 P A Ak 9 BRI ZE 26, 7% ~53. 2% . pH {5/ 3.0
ks A Ti) ) AR A 40 I R A T 4 6 A 5 A Ak 3 L AR
11.8% ~45. 2%, pH {8 A 4. 3 I, A [a] el Al By -
AFXGT 200 B R 35 1 A Ak 3 B FE 9. 826 ~35. 2%, pH {H Ky
5.6 M AN[R) Fel AR AR 4 i R A T 4 P R 3 P A2 Ak 9
1E1.2%~2.7% . pH {H N 6. 5(CK) i}, A [7] F& Ak Al 9
I R St 40 i 375 1 A Ak 915 R 7R 0. 326 ~0. 9 %65 X F
[F] —Fofr el ARABEL T L B A p L AL 198 3 AT, A X 400 i J5e
BYELE pHAE R 4.3 B 200034 0, 5 3 i ig B2k 1
V-2 b AT RSO RR T 1Y pHL AR AR L X el bAoA A
J AFLT 240 B S35 P ) S i B K 5 X6 T el AR A i R A
Xof 4 A AR %) S AT AN ] pH B A5 4R T T Ak
A Ik R AR 240 i S 3 e 2 S 48 1 3 (p<20. 05)

MR 4 ATHLAE R — 250 T BEE TR pH {H 1Y
REAR s A [m] Bel ARAF 0 it e A R i B AN W 3 K,
oo pH A 1.7 B O [F FEARAE ) it 5 AR
LG RITE 11.3~19. 7 pmol/g.pH {4 3. 0 i}, A A
Pel ARAR Wy i 9 R AR R 9. 2~ 16. 3
pmol/g, pH Ay 4. 3 W, AN [ &l ARAd 9y it v 79—
TR REAE 7. 2~14. 1 pmol/g, pH {H N 5. 6
BeF s AN ] Pl MRAE 0 i P B A AR R AE 0. 9~
2.6 pmol/g.pH fH N 6. 5(CK) W, A~ [7] [ b Al 4 1
RN R R ARYEEIAE 0. 1~0. 6 pmol/g; X T [F]
— R ARAE S L BEE pH(E I B T
FEPE pH (H Ry 4.3 B Z0RI3E 0, b S 38 i R T
P2 . U AT R UL RR RO 1Y pH(E BRAEC X AR AE 4
Wb PR ) R R R 5 %of T B AR AR ) R
o S S L pH E S 1.7 A pH {E R 3.0
Pel AR AR Py it e N S B 25 R 3 (p=>0.05) . pH
{H 3.0 Fl pH {H Ry 4. 3 FelMAE Pyt Fr P9 5 o 2
SRR E(p=>0.05) A6 pH {H &k BT Fel A AE ) it
RN A R TR R (p<<0.05),
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R 3 RCHUER W X [ AR AR 0 I AR e 8 B SR AR I Y R

%

LN pH {

ikl 1.7 3.0 4.3 5.6 CK(6.5)
W7 40.3+5.2 35.7+2.4 25.3+1.9  2.3+0.6  0.3+0.1
KM 532443 452435 35.2+2.6  1.240.3  0.6£0.3
K 493451 43.142.9 317432 2.440.7  0.9£0.3
Wit 38.6+3.8 36.4+3.1 24.1+3.8 1.8£0.3  0.5£0.2
BT 37.242.6 25.741.6 13.542.4 27405  0.74+0.2
MR 26,7432 11.8+2.3  9.8+2.3  1.6+0.4  0.5%0.3

B 40.9£3.52 33.0%2.6b 23.3+2.5¢ 2.0+0.5d  0.640.2
®4 BUBREXEREYHFRZEMDA) S 2R

pmol « g

GRS pHff

b 1.7 3.0 4.3 5.6 CK(6.5)
W 171431 13.5+1.8 116409  2.640.6  0.6£0.2
KM 173429 16.3+2.6 13.2+£1.8 1.3£0.8  0.3£0.1
K 1907431 15,2435 141423 2.1£0.5  0.240.1
Wt 16.242.4 147424 12.3+2.4 1.240.9  0.340.1
BFE 113426 9.5+1.8  8.6+1.8 1.5+0.3 0.4%0.2
BMERA 14.5+18  9.241.9  7.2+1.7  0.9%0.2  0.1£0.1

W 16.04+2.1a 13.1+2.3ab11.2+1.9b 1.640.6c 0.3+0.1d

2.4 EPBWNEAEYHAMEZESENZI

TR FR B S 52 e 6 Bl AR I R SR ER a AT D
O i, AR ADL R T A SR Y IR L i 2 R Y B R R W
WA, O HL 6 R ARAE A it 4k R a F1 b & = B AH
[F AR fb a3, 3 5 T FE Ml — 4500 T Bl % R
W pH (E B RS AS R B MRAE i 4 R a B3
AWK Horh pH {2 1.7 B AN 8] B RO 9 it
Mak R a =R FITE 2. 69~3. 23 mg/g,pH {H
3.0 WA EIARAE Y it it g R a AR A
TE 3. 13~3. 85 mg/g,pH {H Ny 4. 3 I, AN [a] fel Ak Al 4
MR SR a A AR FITE 4. 23 ~4. 98 mg/g,
pH {E Ny 5. 6 I A6 FE ARAE Py it 4 R a & & 748
TG EEITE 4. 72~5. 04 mg/g.pH {H K 6. 5(CK) i},
AN TR e ARAR ) 4 R a B AR ALY B AE 4. 87~
5.31 mg/g; Xf T [a] —Fh el ARAE Y 5 L B pH H Y
BEAR, 4 %K a & = 76 pH (A4 4. 3 I 20 FEAT. it
J B AR R B ¥ T - 2% o fR G R RN ASE 0L PR TR A pHL (B
I % Bel ARAE ) i R S 3R a5 1 0 52 e RO 5 X T
R I R it R a S @A FEIN S . A pH
{H 2518 B e A Py it i R a3 W AR T
W& (p=>0.05),pH {H 4. 3 Fl pH {2} 5. 6 &l MAt it
AM&ER a S 'mERABEF(P=>0.05),

M3 6 AT AR — 450N BEE R pH A Y R
I AR EMAE Y it R b & AR WAL,
pH {Eh 1.7 B R R ARAE Y 5 it 43R b & 28 1k
T 1. 05~1. 27 mg/ g, pH {H N 3. 0 I, A [a] [ Ak

Pt Rt R b E AR EITE 1. 24~1. 73 mg/g.
pH {E R 4. 3 B AN [F] R ARAE P it 4 3% b & 784k
JE I 7E 1. 85~2. 34 mg/g.pH K7} 5. 6 I AN ] bl AfAE
Pt Fitsg R b & AR B TR 2. 14~2. 71 mg/g,
pH{E 6. 5CCKO I, AN [a] [ ARFE 4 i Fr 438 b 3 &
A FIAE 2. 46 ~2. 81 mg/ g3 X T [F] —Ff el ARAEL Yy 1l
R pH HAYFEAG, 4R b & 7E pH EK 4.3
I R AR S B AT R 328 T 22 el b AT RN A L R
Y pH (BB AR . X el BRAE Py i 7 4R b & B
M B A 5 %F T BE ARAE ) it it R b A Y P B (E T
FoAE pHE M T REAMAEY 2 E b S
BEMT X B (p=>0.05), pH {4 4. 3 fl pH i} 5. 6
Pl MRAB A b4 3R b i ZE R AR (p=>0.05),
x5 EUBRAMEAEWHEHERE a2 mg/g
fl pH
B 1.7 3.0 4.3 5.6 CK(6.5)
W% 3.23£1.03 3.8540.56 4.98+0.86 5.04%1.23 5.234+1.24
KM 3.0140.95 3.2640.67 4.57+0,67 4.98+1.01 5.014+1.13
K 2.8541.12 3.8740.81 4.23+0.65 4.7240.63 4.8740.95
WEM 3.1440.86 3.3540.76 4.760.81 5.2440.89 5.3140.98
TEFIE 3.0240.73 3.544+0.56 4.634+0.82 5.03+0.91 51241, 14
R 2.690.91 3.1340.61 4.5240.77 4.85+0.87 4,93%1.03
B 2.9940.98d 3. 8340, Tdc 4. 620, 79b 4, 9840, 92b 5. 0841, 05a
F6 HMEUBWMEMEHHRAHEZELHZME me/g
Il At pH
B 1.7 3.0 4.3 5.6 CK(6.5)
W% 1.2140.23 1.6840.36 2.34+0.69 2.5140.26 2.6340.37
KM 1.2740.15 1.7340.39 2.1340.53 2.71£0.61 2.8140.51
K 1.05%0.35 1.5640,51 2,090, 61 2.30%0.53 2.5440.56
WM 1.0740.34 1.4340.42 1.85+0.58 2.1540.29 2.6740.49
BT 1.14+0.26 1.35+0.15 2.0440.43 2.2340.54 2,54+0.62
FRA 1.0640.29 1.2470.42 1.9240.62 2.1440.61 2,460, 38
M 1.13£0.31d 1.5040. 38¢ 2. 0620, 67b 2, 3440, 48 2. 6140, 59a
2.5 EUBEWNEREYHER. BEEENF
3R 7 AT AR — 25 R BEE TR pH H R R
IR A F] R ARAR i e N R TR AT, e pH
N L7 W N [E AR R NS AR A FAE 214
~22.4 mg/kg,pH {H 3. 0 i} A RS H A N
Er LI IR 22. 1~25. 2 mg/kg.pH {8y 4. 3 i,
AT bl AR AR B it R N & AR LSS B AE 24, 2~ 26. 8
mg/ kg, pH {H 5. 6 B A [6] el AR #y ik e N & 2728
AFEFIAE 24. 6~27. 2 mg/kg, pH {i K 6. 5(CK) B}, A
6] el ARA i e N & B8 AR L 7E 25, 3~28. 3 mg/
kg s X F ) — b el MRAE W10 L BEE pH E Y AR N
T pHAE N 4.3 B 2080 A 0 B AR B2 T
V-2 . P I T IR ADL R TR Y p T fRDBAT L Xof el A 4 it
J N B R e O s X T B AR A i e N
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BIE W F AR pH AE &4 FREMAEY A N &2
A% T X B (p=>0. 05), pH {8 4. 3 il pH { K 5. 6
FEIMAE Y N i 25 5K B35 (p=>0. 05) ,

t 3% 8 AT FE — 450 B A R W pH (H Y B
I R EMAR I - P& AR W R AR e pH{E
S 17 BE AN A P e P AR ARE FELAE 1. 35
~1.55 mg/kg.pH {8 Jy 3. 0 W, A [&] pel Akt 4y 1 H- P
AL EE 1. 54~1. 73 mg/kg, pH {H N 4. 3 B,
AN e MR i e P R AR AR B AE 1. 72~ 1. 87
mg/kg.pH {H>4 5. 6 B, A [ [ ARAE Pyt - P 7 d A8
I EIAE 1. 75~2. 01 mg/kg, pH {H N 6. 5(CK) i, A
] el MRA 4 it - P i AR AL B E 1. 86 ~2. 14 mg/
kg s X [l —F l ARAE A L B pH E G FEACP &
E pHAE R 4. 3 B 20RI BEAR, UL 5 B K R 3 8 T
S, I AT AR UL R R A pHL (DB L XoF Bl bR AE B i A
Pt (52 0 B8 s 6 F AR P e P i iy
M5 AR pH E & T RS 5 P & i i
AL TR (p=>0.05) ,pH {4 4. 3 Fl pH {H K 5. 6 [
MY R P &2 5 A8 (p=>0.05),

®7 EMBAMEAEDHEESENEN

8 HABTXMEAEYHFEHRSENTN
mg/kg

i pH fi
R 1.7 3.0 1.3 5.6
% 1.5140.23 1.73+0.62 1.85+0.62 1,92+0.71
KM 1.35+0.62 1.69£0.53 1.8140.59 1.9940.23
K 1.4620.43 1.65+0.46 1.75+0.61 1.83+0.61
Wif 1,440,510 1.63£0.52 1.8240.45 1.8740.52
EF# 1.55+0.43 1.62+0.67 1.87+0.62 2.01£0.57 2.14£0.63
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