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Effects of enhanced CO, fertilization on phytoremediation of DEHP-polluted soil. DIAO Xiao-
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Abstract; Low efficiency of remediation is one of the key issues to be solved in phytoremediation
technology. Based on the necessity of reducing CO, emission in China and the significance of CO, in
plant photosynthesis, this paper studied the effects of enhanced CO, fertilization on the phytoremedi-
ation of polluted soil, selecting the C3 plant mung bean ( Vigna radiate) and the C4 plant maize
(Zea mays) as test plants for phytoremediation and the DEHP as the target pollutant. DEHP pollu-
tion had negative effects on the growth and rhizosphere micro-environment of the two plants. After
enhanced CO, fertilization, the aboveground dry mass of the two plants and the alkaline phosphatase
activity in the rhizosphere soils of the two plants increased, the COD activity in the leaves of the two
plants decreased, the microbial community in the rhizosphere soils shifted, and the numbers of the
microbes with DEHP-tolerance in the rhizosphere soils increased. These changes indicated that en-
hanced CO, fertilization could promote the plant growth and the plant tolerance to DEHP stress, and
improve the rhizosphere micro-environment. Enhanced CO, fertilization also increased the DEHP
uptake by the two plants, especially their underground parts. All these effects induced the residual
DEHP concentration in the rhizospheres of the two plants, especially that of mung bean, decreased
obviously, and the phytoremediation efficiency increased. Overall, enhanced CO, fertilization pro-
duced greater effects on C3 plant than on C4 plant. It was suggested that enhanced CO, fertilization
could be a useful measure to enhance the efficiency of phytoremediation.

Key words: phytoremediation; DEHP; enhanced CO, fertilization; residual concentration.
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Ji& ABJE ARG S BRI I T i AR Kk, andes
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AR AR SRR TS YR BT TP A B A KRR
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CO, ZEFEP A B A5 R} 35 3 Co, ¥k
JER R SR C AR R AR K B AR PR ER
Bi WX E ARG BRI, B o, T
RE ARG IR AP ok A BRI AS B i)
V2% ARy = AESE (a1 8 ol b s N [ OO
Hewlc =, i & B R BB s HE 7). 78 CO, 4R
B AT H BB AT, Tolk o, Mfl
ORI Ty A R A B/ COo, U Tk
+HEE B R SRR, ST CO, TR A
() SECH T LI AT Ay il DR 48 52 R A e T e 1)
RS % 0 SR, H AT CO, Xt -1y 4L
T B S5 ] (R I 5 SR AR /D AR PR 2 2 i T —
BB I R R, KB CO, X C3 AH AR PR
AR T P UEVE T, X C4 ML A /N
BN S SR R T e AV N TR ) B e ¥ o e Wy (29 1)
I, Qs CO, Jo MR PRIGAE Mo T R i 5 4L
Y WS T H . AS I 5 B X TR A AE A )
DL A g b g A 7E B TR R IR S (PAEs) B &
Y—A4B2E iR —(2-£ 3 2 3E) ik (DEHP) N H
biG g, A C3 M4k 5. (Vigna radiate) F1 C4 FEY)
FRIEF A, 3 Hrdit CO, X PSRz A
[ 18 118 DEHP V5 4% A52m , LAY R -kl
YIE S sRAEREER CO, WiHET Bt it %

PAEs J& T3 o WA LIS 2 —, &
BRI Tl MHAR TR A B IRHERSEAE | 15 7K
W3 T U5 U8 A HEOIE i A AE. X AR 5E (3. 71
mg - kg™') BFF(7.34 mg - kg™') S (10.31 ~
35.62 mg « kg™ ) FIERII(13.68 ~27.06 mg - kg™") |
KH(0.53 ~2.53 mg - kg™ )71 A b G A &
AR ZRAE S Y PAEs & S #0838 T V5 Yol ™
TGY AR, T3 PAEs T3 oAU dl Y LK, 5
AR A R RS E gei EHLR S PAEs B ER
SRR, IR A ) T B AR R
IRPE T PAEs V5 430 76 J8 BE. X2 AR R £
DEHP 1E8 B AR5 4 0 IR A
1 Met5R%E

1.1 115
R B AT AW, WEHRO ~

20 cm. HALPERRWIF . pH E (K : =2.5:1)8.0,
HHRE21.8 g - kg™, & 1.28 g - kg™, A & W
37.2 mg - kg™ AR 123.5 mg - kg™ TR BR
IR PR R AL TR, 3 2 mm B A .
1.2 fHAEd

3 S0 FORFARE A /N T 6 1 2 2 K
+, ZRBKIE TS, FH 10% H,0, RIE 1 10
min, R FHZEIRKCH H,0, W VET4 76 25 C &M
HEZF 48 h, SRIEBAR 2= = SARF P, B RA AR R 2
MRAEY) , A AR A K AR S5 TR 2 1 Bk,
1.3 b

Wk 3 AT, B 2 4~ €O, 7KF- (380 ~ 400
pL « L' 750 ~800 plL « L") 2 MMM R (45
FMIEK) 3 4 DEHP % (0,20 ,100 mg - kg™ ), %
FIEAS RIS BT (2x2%3) , 2k 12 N Ab 3. &40 3 6
AEE HPREREE 2 A, AENER 3 1

DEHP 75 4% 1 3¢ . 4 FR L 4 19 DEHP 3% ff 2174
Fi e, FH/NRIE 55 250 2 47 DEHP A9 75 7 T 44 2
WA -3 IR SR AL AT ) SR 3
d, LA IR & T i

Wit CO, . [T B R A T T XS P I i
it CO,, LIz CO, 9 <UR, FIHT CO, #e & il
ISR R RS CO, WeFE. 4 K FE A HE
9:00—17:00. <% WIRE HRIEHIE 25 ~30 C, M
AEHITE 15 ~20 °C  AHXHBEE 50% ~85% , IR
J& 30000 Ix. $F2%2 60 d J5 ik,
1.4 M7

WK T 1 d, 00 A P i R AR I AL Tl
(SOD) 1EPET AR IS, 4l 4y i 35840 5 3
G343 I AR 683505 D 2 A ) b | K iR &8 DE-
HP &5 PR+ DEHP 5% 8282 [Rlmh, JH Bk Ag i
iR E (PLEA ) AR bRt 2k W e 95 25 4 I ele sk
FSEA TR AR BrRif DEHP a8 #3424k P08, B
BT .

it DEHP Jir38 5 A= 4 %5 2 0000 2 - 53 01 . i) 24
W (A AEEAMRIEIRIE) (DT IR Mk
LW (MR SHFRE) S5 BHAE REZER
K, S50 [ 2 AN 2 F-1f 43 51145 50 100 mg - L™
FITINA DEHP 88 J5 {8141 7-H 15 5% 56, oAt 25 R [+
L Ge A DGR

DEHP il % . FREL S o T HFE (HPEE 0.5
g) AT = TCRBEL) B P9 B AN IE O e TR A 5 7
30 mlL, FEIE . ZEKIR 25 C TR 30 min, i E
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Jei b3 WO v e PR U AR U 1 = A A
1 TCRBLED ) N R AIIE C B IR A1 7] 20 mL 8
10 min, FVEWEEUE, A IF LB T 250 mL 70 s
SH T 6% Na,SO, ¥ 100 mL, #%3% 2 min, i 1F
GYIZE. BR BT N L A HUAR R ARDE e
7% (350 mbar,40 C/KIENF5# 80 r - min™') &
1 ~2 mL, ZJ5MA 4 mL 1ECKEIRA, RIRESAE T
FRIEREZE % 1 ~2 mL. FIRWE 2R Florisil £ 41 (Flo-
risil PR60/100) . i A1 A}, S5 20 mL 1E & %€ T 1
JB 40 mL 1 2 3 (LB IE e Ve PRI
JETEBEME T AR i 75T I B E 4 % 2 mL,
FHA A 435 (GC2014C, Shimadzu, HAS) Il 5E.
1.5 b
FIFH SPSS 13. 0 14 Duncan 4387 97 2 #5417 2% &
HEHA («=0.05).
2 HERE5HH
2.1 345t CO, X AR Py ith_b 58531 0T bk 1 5 M
CO, EAEYICAVE T R, L CO, ik
JETh R E — BB b n] A HE A P 1 AR K X
CO, A IR A SR BRI ) TR &R
BT HAFR PRI , ASBE TR AL B r LA BN 44
TR R T R A E (1)
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Fig.1 Effects of CO, fertilization on aboveground biomass of
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two plants.

a) %5 Mung bean; b) LK Maize. 1 : 380 ~400 pL - L™'; 1.750
~800 pL - L™ = #4jifi CO, 5K CO, A2 R W3 (P<0.05)
Indicated significant differences between the treatments with and without
CO, fertilization at 0. 05 level. “FIA] The same below.

ME 1 AT LIE Y, DEHP $] T 4¢ 58 A4 K i
s CO, WIFESE T 4% G i 3By A4 K, 0,20 AT 100
mg + kg™ DEHP T 230 584 T 143% .83% 1 50% ;
TooKAZ B CO, MERAN DEHP A5 548 5 2350,
0.20 1100 mg - kg™ DEHP T34 CO, 23 Hfd £
KM T BRI T 36% . 26% il 48% (P <
0.05) , {HAZ 52 B 3 4 /. X 5 AR TR Z Tif
AIRFFE 45 A B it CO, Xt C3 A4 A KA
HEVE ISR W35, 6 C4 R 52 M 40N | e 224 1
HIAE . CO, e RNt C3 MM L HEVE ] E 453
RS, N EH O EP X NE KB WA ERL
. i CO, X C4 YR AT RE S S CO,
FHCa MY RCEVERTIREA G, BAR R I AE SC
Bk 14 1 E ST TR0 8T, 7R IS FETEA.

2.2 it CO, X A ) 8 A T ks Ak i A i 1
TR BTG P 119 5 i)

2.2.1 EAL Y AL (SOD) W& PE A Yyl 8 s
Yo T EEER I I 23 K A E Y —
PR, DTS2 el A 40 1 £ B AR 4. SOD il 2 0 B 1%
PEE AR 22— B E GO T IR S Ik AT
DA A ) 52 B A 38 £ 3 . B SOD )& T75
St 38 > A AT AR R T (E R B e )
SRR TG, BT L SOD Wi 15 A mT fE JE A4 52 3
B /N AT e 22 2] T A

ME 2 AT LIE H Bt CO, BB A T SOD i
A5 ,0 .20 A1 100 mg - kg™ DEHP '~ SOD ff#i 14
43 B LA CO, B T I 17% 91% F1 67% , 15t B
it CO, —EFEIE LG TR 32 21 a. 78 1E
H CO, YRJE T ,SOD 436 PE7E DEHP N B2 K
20 mg - kg B fe i, X AT BESE BT DEHP i& 4 a8
WS T SOD i /3% ¥ ; 4 DEHP ¥ vk £ 4 100
mg + kg™ I, SOD i 4 36 5 B FL R 8 i DEHP Ab B
b BT 20 mg « kg™ BF, X ] g2 i o i vk
J& DEHP 1% TR A K 25, S BRI SOD I
PEN R, 275 B, AR B B4 m] LU R SOD
RT3 A B ) 35 2. 4 it
CO, ¥, SOD BEPELE 20 mg « kg™ DEHP N
i, ATAESE CO, 5 DEHP 38 H. 300 [ 45

ANE R CO,, 12Kk SOD EEE PEARFE DE-
HP ARV 2 A 385 0 iy 8 28 . 33X — 7 1 28
W) DEHP ¥ B2 BAT o B 52 M 6K 19 A= AT,
59 —J7 T2 B E KX DEHP Jikf (0 32 6 g b4k
5. B9t CO, i K SOD g % 4 W B B A%, 0,20
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Fig.2 Effects of CO, fertilization on activity of SOD and soil alkaline phosphatase in two plants.

F1 100 mg « kg™ DEHP T 43 % T F¥ 50% .36% FiI
23% ,FRUIHE i CO, WREAR T K 52 3 1Y 30 2
JE.

2.2.2 TIERPERERREEGYE Bt CO, 1R E R M
L 7/b e (OGN RS TR U B e = Wi 7/ b o LWy
(] 422 52 M R AR 2R 4 W 0, 3 T 552 Wi A 40 R o 14 1
YRGS PE. IR RS T IR RGN A R
VIDCR DAYt , PR 25 2804 it CO, X B2 Tl 1Y) 5
M B Ay A R L BT AR R R,
& CO, fif - JEmi R Ml 5 1 b 38 .

MIE 2 AT LA Y 72 3 AR CO, MR, W 1R il
G TEREE DEHP ¥ B2 1Y i 52 3R B fa 5 i
W] DEHP WYAA7EAM ] 1 W R I 1 % 1k, W e 5 DE-
HP #5648 9 A < A= B AC I 58 B A ¢, 38 it CO,
ARG T W R il 0 35 4, HE P 100 mg - kg DE-
HP TRCRE AR, 30T 65%. K 2b Al LIE
tH, DEHP X = K AR B 2 fig 5 1 40 1 0T A+ 4
WG, 5 2 — o BRI 38t CO, XF F oK 5%
M) ¥ A X 4% R 3%, £ DEHP ¥ B h 100
mg « kg™ IR A INR 35% .

2.3 M4t CO, XPIREPIRR BRIGE P RE T S5 40 1Y
Al

PRI AR B A b S K 3 7 # Cle ~ €21
A ICTERERE R IDTR. th 18l 3 AT LUE i, DEHP X &g
AR BR AR YR I A5 A A W] B A8 DEHP
(0) \DEHP(100) [FI7E55—4 IR, {HAE PC2 FRYEUE

25 E. Bt CO, Xt &k FARPRUE M RE v A W
M, KA DEHP(0) ,CO,+DEHP(0) 73547 T8
— 55 =4 FR , DEHP(100) ,CO,+DEHP (100) 435
fTE— 4R, C0,+DEHP(20)5 DEHP(20) £
SR T UL B (HW & 7€ PC1 A PC2 I EUE
250 Bl 3a s BAAK PLFA 7E R0 b 0y 2 far
{H. "TLAE 2 # PLFA 10mel7:0 . 10mel8 .0 Al
HE GBI RN TE PLFA cyl7.0 5 PC1 2 IFEAMX, %
B33 4673 4 M1 7E DEHP (0) . DEHP (100) FI CO, +
DEHP (20 ) ™ b 55 e 5 o 2% [ B P 40 3 PLFA
cyl9.0 5 PC1 2 HAHC, RIE %1% PLFA M5E
YIFE CO,+DEHP (100 ) B %5 =i 5 >4 FR BH 1 40 1R
PLFA 160 5 PC1 BYJi i, R HAE DEHP(20)
LY 5 4 s BELTH PLFA 18: 1009 . 18:2w6,9 I 7E
CO,+DEHP(0) & H .

M 3b AT LA B DEHP X AR BRis 2 9
SRR, DEHP(0) \DEHP(20) .DEHP( 100) 4351
M =% M. B COo, X} DEHP (0) . DEHP
(100 ) 2 B 1A= 4 5% e BH 8, {HXF DEHP (20 ) 5% 1)
FL/N F2h DEHP(20) 5 CO,+DEHP(20) 44 F [
—% B8, HAE PC1 F1 PC2 L IOBUE 2R W3 BAA
JRHA itk —2 70 Fr. B PLFA (18:109) JLZ
PLFA (10mel7:0,10mel8:0) &% FCPHMEAN B PLFA
(i16:0) 5 PC1 IEHH5¢, £ E A 175 DEHP(20) |
CO,+DEHP(20) H b5l %5 w5 2= [REA T 40 7 PLFA
cy 17:05PC1 £ fAHX , RPIHAECO, +DEHP(100)
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Fig. 3  Effects of CO, fertilization on microbial community

structure in rhizosphere in two plants.
I BUEYIREVE 4549 43 4 Microbial community structure; 11 ; #7121
PLFA Zff& Loading values of PLFA biomarkers. 3% 5 P ¥ # R
i) DEHP ¥ J# The numbers in the brackets indicated added DEHP
concentration (mg « kg™!).
Hh L A s 5 L PLFA 18 22006 ,9 2% [R ] 44:
YT PLFA cyl7.0 5E3F PC1 B A5, KW & 114E DE-
HP(0) Al DEHP(100) H 7l 4% 5.
2.4 it CO, X PARMAEYIAR BRIE DEHP B8 G A=
LLEp Al

TEZRTRYBFIE T, A BTt CO, oA V5 g + 1%
HRE IR PR = R T (AR | BT FI R T ) B A e
HEAE T AE AR T i e 1 PR AR B — K T i 4K
. SR AR PRIAE Wy 8 1Y T B IO S e 1
Jiti CO, AR B 775 G W st %) 42 5V . 4 0 Dt A
& TR CO, A5 YW b XUCE AR T, X5 Gt
P eV T 3 it B B30 35/ ) AR R Tl 2 P B3 1
T i T TS G ) K ik e B B0 R Y AR W B
TR AT RS IMACR/N T S E EARE B R
HEAR PR G P 1 R (RS Y e B R BT .
AN 43 1) 36 3 4k A it CO, +20 mg - kg™ DEHP
AL HERN KB CO,+100 mg - kg™ DEHP AbBEAYGHR
BRAE S, DU A i i DEHP A3 P85 i

£R1 i CO, XWRERM DEHP BB &£ 9289200

M1 ATLUE X4 SR U, 3t CO, i i
%50 mg - L™' DEHP 19 3% 5 4R TR 4500 f 35 4
I, AN T R R W T R 7E IR B K ) O 100
mg + L™' DEHP B, (W04 R EC: 38 . X ok
KU, it CO, BT o e AR PR 52 20 mg + L7
DEHP {4 41 B | B B R 26 B8 450 i, HL i Tif 52 100
mg * kgfl DEHP (1) 4 T F 5 26 TR £ i 2 385 n. 4
WRF BTt CO, ML Red S PRt DEHP B 4
AR BCRE R C3 A4k ER PRI W
i) BE . X 0] B i Y COo, XF C3 MWk K
MK, T C4 A B KX CO, e B AR Ak M iz 57N
AN 43 G R E KX DEHP 5 Y i 85U A [5) 7] g
R R 22— S5 RIRE T R A HEWT , BB IR AS
A fA] FRLAR AR AR B st A 0 R it () AR AR Sk 2 Hir 3 CO,
X DEHP 5% B i 52 1.

2.5 3t CO, X MFE YW DEHP 500

XoF 385 Y AB S R 16, AT X TS G ) IR AL A,
S FERRZ — FEARVS N DEHP Zb3 Ay -4 rh Al
Yy DEHP W BEEZEALER R I B LR BORFE ] 4 3]
th. B 4 AT LU, 78 385 DEHP (b3,
SR AR A Ak #34A DEHP iIAFEAE, A
it DEHP ¥R B2 Y e G0, AR Jil 2 b T K.

i CO, J& , k= - Fn &K DEHP 7 &2 B
SN, 20 mg - kg™ DEHP T #b I flH R 3% DEHP
B o3 o L AR 3 i CO, 3 i 508% Fi 221% , 100
mg + kg”' DEHP b AL R DEHP & &8 43 Lt
I CO, N 257% F1 88% . H4ifi CO, Xf T KWL
i DEHP A7 [F#E (520,20 mg - kg™ DEHP T~ Hi
AT HE R DEHP 5 & 3 ) H R BTt CO, BEhn
5449 F1189% ,100 mg + kg™ DEHP T~ Hb | Fl 1 355
DEHP & &#4) 5 L AR #4 it CO, 14 129% 1 50% .
VLB CO, B4 T Y% DEHP BRI, X 32 %L
ST CO, W m e T A A, ARG 1
FE YR 45 15 YL A N BT A 0 T3 e R AL

Table 1 Effect of CO, fertilization on microbes with DEHP-tolerance in rhizosphere ( CFU - g™')

Qb ¥ 50 mg - L~! DEHP 100 mg - L' DEHP

Treatment Y HH W YT HH VT
Bacteria Fungi Actinomycete Bacteria Fungi Actinomycete
(x10%) (x10%) (x10%) (x10%) (x10%) (x10%)

o3 -CO0, 6.08 4.56 3.71 5.57 2.66 4.08

Mung bean +CO, 3.74" 6.78* 4.94* 5.75 2.41 4.82"

E'S -C0, 1.56 4.29 4.70 1.43 6.56 4.51

Maize +CO, 1.67 4.80 4.96 2.95" 6.28 5.46"

* R CO, SARNIME CO, ZbFEZE 5 W3E (P<0.05) Significant differences between the treatments with and without CO, fertilization at 0. 05 level.
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Fig.4 Effects of CO, fertilization on plant uptake to DEHP.
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Fig.5 Effects of CO, fertilization on residual DEHP concentra-

tion in rhizosphere of two plants.

Jiti CO, Al LA— & 2 BE - {2 #E 4 Fp A8 ) AR B DEHP
PR i, I DR AT RE R MGt CO, R TP A= 1
FERAR R A Y30 AR PRGOS e | MR
PPECRHETIN. Grayston 457 & BH, CO, Y BE T i X AR
B A RV 2L ™ A 2 i, o) L TR kS 1 A AR
FH A A P A TG P 3 0. A B9 R B, CO, YR B2
st - 498 rh AR AN IR I M2 g0, I rh i
TR T A ) 2 5 A T A O

30

AW EZIRDE T3 CO, XF Y& 2 R0
IR 25 R W, i3 XS 2 B W] A AR 2 A
FH L RERIEXT C3 MEH. XX CO, WHE, + 3805 Jui&
S A BB S R E BRI B TR R 4 &
T AR gy =g SRS R
(1) CO, HERCE, CO, WHER J1 E K, PI# AHES G 4%
EHAF T HIE CO, WHRAY AT 7 2L P AR I AU
PE. BEARAC I B2 AR CO, (LT R A A
CO, iR IT. (B52PR b, HATE NS 7R TS
CO, MYFr B AR AHAEARL A8 7 45 )y T SR
Kb, HEANE 2448 Co, i W A7 H %
2 A A, A Tl A R E CO, 45 B nl f5
I B Tl CO, FH T 3R AUAR Y18 S BRI AT R0 78
TS . 2B, ORI B2 R 4R 2 Y Co,
S/NRIRINARSS & , N2 CO, 5k 13375 Y
TEIE S ) B e U7 =X

BTt CO, XA AR K i Ae EAE T 218 4 T
SeEAVEH B3R R NIK 5 3750 BE T 1
5, R AE B SR 0 HA E A S R R AR W)
RGN 753 K 15 G5 R 1S
X 75 YWy s (0 7 B RE ) AT A2 RE ), LA B Aok 1Y)
HRBRALNE. [, KA A ) 3 AT AR (A ) & N 2
HI B R4 ( defensive compound ) , 38 5 A7 49) X}
e HCERGHEPURE S0 Br L, it CO, D B v A
WEERCRZEE T RUFRYHER. A b, 180
CO, A5 T PIFAE )% DEHP ATt 52 07 (it F
SOD P& T K ) , 1 ELAB 4 %T DEHP (1) 0 Wi £ A
WEE T AR CO, MY, X F2 FRPLEZR &
YEFRRZE . SR, 3 B2 e i) EAARAIL il i 75 22 A
AR, N BT CO, 5 CO, HeE X}
FY) 5 75 G AR B A g AR D s &
T CO,(750 ~800 wmol - mol™) i FHREAK T 3
SARBRE BRI R B W, 2T S R Co,



3 AWEH S Bt CO, XMEYEL 5% DEHP 75 315 m0 845
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THEXE Ca WL LA Kb B R Cd A I, 5 A
FEEEIRA FAUZ AL M B S 2 45 R 5 AR5
A= AT R CO, YT R (570 pmol + mol™)
REAR T /KRG A Y Cu & 5, SOD il i M 7t i&r. X nf
e S0 PRI SRl CO, WRIE | I FR KBS A
A G, T3 BT 2 52 WA A 0 6 CO, ¥R J3E T i i) i
M2 K. A, 5 e Wt o (ML i 2 A AL
) ARl A REAR I R R 2 —.

KA CO, M BE T v X A 40 R B A3 A 0 14 5% i)
CIFRE TIRZ 25 R W] XS 3 7 4 52
M, AR A2 R | R Ay R R AR e
MRBRGIAE YRR | J& T CO, f23F THEY)
AIULEWE B, A T 35458 K GBI
AYBC, K W] RESE MRAR PRidc A Wi BEVR 2548 L R iRk
AIEPE AR, R R S DEHP 15 44 ff
AT CO, SR T AR BRGLA: W  BEVE S5 4. 24
SR, DEHP 15 YL A7 78 I AT RE S P 2 25 5 AR T A 45 50
HRERHT DEHP JBr8 fii fs A= ) 5 34, 2 AR PR DE-
HP 58 BV BN % ARPRIE Wi 2540 ol AR 1) 32 22
JRH 22— kAR T SCHk [ 14 ] R &8 n). R L, 3
Jiti CO, /N2 fi] B b i 728 T AR B 1 1ok A it LA A=
YIRETS S50 TR MU T 575 P WA 54T A K
RIS Y B (X 5 T R R AR IR
AR SR SCHR R AR TE CO, R B AR A X TR R
APPSO 5 , JC TS Y W R A S R
AL IR R R, 45 #4381 "C-PLFA BORAFSE
DEHP [ S5 DIRE R C .

4 & &

DEHP V5 4% (A 7E ] 1A A BEAR T
R - S P A 1 it %) 3% 1, R T AR B b e
YIRS 4544

Kt o, e UE TR B AR, R T R B
DEHP B RE T, B4R T AR PR 2k W 75 4544 5 3
T AR BT DEHP W38 504 9 i Bt #2517 AR P
Tl - SR R I 11 0% M, A ) - 18 DEHP 75 444
YHEE 11T,

Bt CO, it THIYI X DEHP [ W i i | B AR
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