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E RISV S PR U F VLB — R A SR B Z — T BGRB8 PS IR h A5 i FDE S AL
A RV A AEIR R DL 1 AR JE IR ( Dimocarpus longana Lour. ) SEE/INE BT X 4, SR A A S, HF5T T IR
FRPE X JE AR i R 20 RAOESHON A 2GR 2 . S5 2R3 TR e i A T e IR e i R it S OO 53 ) 27
HZIEAR 05 PSRN Pty s pH2. 5 BRIIMNE 5d 5 IO ERCR (F,/F,, ) PSRRI E(1/F )= 1/F ) ) O GF
i (RC/CS,)) BRI R R s A TGP SN PO A E P REBE (V) A8 B C B A (Non-Q , 1 Non-Qy, ) 3544, Q 1L 58tids Ji 5 ikt
ARG R (OEC) BRI ; PS L 32 Al LB AR (S, ) T HALRCR (¢, ) AL T8 H R (@, ) W FEAR, i TR 1L 20
REANE T2 R, pH2. 5 FRIIIMNA 5d J5 R AT B T H A (0,7) G AL (H,0,) FITT 8 (MDA ) &% 5 1 35 1
N HUIR LR (AsA) FIABEH K (GSH) # b AL R I JRURL D /D s 8 S8 AL 1B AL Bl (SOD) PUIR LR o S0 AL Wt ( APX) B JBE
APUIR MFRA S (MDAR) B TR ML B ( DHAR ) A4 I H IR B ( GRO) T5 14 1 e, 2R A A o 2 A BE B S It i
B, a2 A RO S A E, SEOEIR M R PS I 32 4% . BURR T e O % e AR I 1 PS IS0z Hh o BEAAIN A0 32 (Rl )
TR IR AL TR A ZERE T T [, BT S A [ 2k 2R DL S Z B %
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Effects of simulated acid rain stress on the PS II reaction center and free radical

metabolism in leaves of longan

LI Yongyu', PAN Tengfei', YU Dong”, QIU Dongliang'""

1 College of Horticulture, Fujian Agriculture and Forestry University, Fuzhou 350002, China
2 Fruit Science Institute, Fujian Academy of Agricultural Sciences, Fuzhou 350013, China

Abstract: Injury mechanism of acid rain on the photosynthetic apparatus of plants has been one of the hot spots of the
ecological research. To elucidate the relationship between the damage of reaction center and the accumulation of free
radicals in photosynthetic system due to foliar acidification, one-year old longan ( Dimocarpus longana Lour. cv.
Wulongling) seedlings grown in pots were used to study the effects of simulated acid rain stress on chlorophyll fluorescence
parameters, free radical metabolism and their recovery. The results showed that, under acid rain stress, the curve of
chlorophyll fluorescence was quickly changed and PSII reaction center was damaged. Maximum photochemistry efficiency
of PSIT (F,/F,), the activity of PSII reaction center (1/F,~1/F,) and the density of active reaction center (RC/CS,,)

decreased significantly after 5d stress with acid rain of pH2.5. The closure degree of active reaction center (V,) and the
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percentage of inactive reaction center (Non-Q, and Non-Q,) increased, whereas the Q, was reduced rapidly. The oxygen
releasing complexes were destructed, and the number of electron transducer of PS Il receptor (S, ), the electronic
conversion efficiency (i,) , the transduction rate of electron (¢, ) all decreased significantly. These results displayed that
foliar acidification inhibited the linear electronic transduction of PS I reaction center. The results of free radical metabolism
of longan indicated the contents of O, , H,0, and MDA increased significantly after 5d stress with acid rain of pH2.5. AsA
and GSH converted to oxidized form, the contents of reduced form decreased, and the activities of SOD, APX, MDAR,
DHAR and GR all reduced significantly. The inability of scavenging the free radicals in chloroplast in time resulted in the
attack of photosynthetic organs by the redundant free radicals and thus the damage of PS I of longan leaves. Taken together,
we concluded that acid rain stress damaged the oxidation and reduction sides of the reaction centers of PS Il of the leaves in
longan, and further decreased the linear electronic transduction to result in the shortage of assimilatory power which
weakened the scavenging of free radicals, the accumulation of free radicals in chloroplasts destructed photosynthetic

apparatus more.

Key Words: longan; acid rain; PS I reaction center; electron transduction; chlorophyll fluorescence; free

radical metabolism
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SRl PS TIPS R TR (AR TR B ae an 45 T A 4 6 A LA, PS T RN HhoC B AT Ol
27 2N R A F, A 38 T 1R I 3 53 14y i 1 AFF 5, LA B I T It 3 B AL ) PS T Sz iy PO P vl A% 328 R
g 2R ECEI Z B2 TAEAE NFE B RN T — 118, IR ( Dimocarpus longana Lour. ) J&3& &
B[R A4 R AR, LA e RRURI ™ 449 o (AL 67, e HR A 2 7 R e X A T o) A A 28 % R AR v A IR
W AAT B 5 S H BT R AR 7 52 B IR T A B G B RN SRR IR v iDL SR R B0 S A4
fige AR, ot I g AR S A RRR 7] A s b 25 5 o, DBt 5 i BRSP4 TR A R A SR AR IR AR 5T T AR
FI AT S MR R 56E A TS SO R 2 e BIOGREART AR e A SR TG 0, R WA IR T il i 461 % PS I D &4k
FH A SON HE ZR DG JIP-test e, AIFFE T BLDR T XS Je AR I Jr PS TG Ab 7 e 4 23 S T i M AN &
it PSIT AN 4R 1 52 A MARTE M PSIT 32 4400 i, 1 52 1A RS LU v 11 33 IR A5 5 PS T G A 23
ARSCAERERYFEME AN 1 R A AR B0, 06 R GE L T3 A2 45N A i R R AR E LS LA 1] Y
WTEBR R, B TERI R 4 E A Y66 VR HIDLEE
1 #BFTTE
1.1 K EbeH ST

P R 1 A IR S AR/ INE, AVD 3 7 SR T 6L ZE i A B4 3 Bk, TRIRR 1d il 1 IReE SR
W(R L) GERE IR /NE E R A

Tz o) Bl KSR R RN PR R AR S R R AR B T & A BEJR HE n(SOY ) :n(NO ) = 501170 S RS IRES 1 )y
2, VL V(H,80,):V(HNO, ) = 5:1 JARCH BTR AR , #9HTR G BR A 5 Z8 1R /K 1% pH {HFEC AL pH2. 5 BYRAIRR T ,
FELL pHS. 6 FYZEIR K AT IE

JeRA R R 4 D HIF KA 0.5 m & 0/NE, R A2 25, ] pH2. 5 BURR Y T4 K 10:00 F1
16:00 WS IR /N g, B3 RACPRPIUC, Z5 ARG , AR /K o B2 F AR 3 10 &3 30 % SRR AL B 5d, J5 45
IRFR T AL B, R4 1 H (8] B 5 X REAE AR MR S5 5t pHS. 6 FOZR MR /K ; 430l FRBLHURR FN A /i 1d (CK) , A4

http ; //www. ecologica. cn



7868 A E = 324

PRI ME S 1.3 F15d, 5 H Y 12,00, LA T T2 2 255 4 7 B 0REE, SREERTSEIE M it &t % a
PR NG T o J12E 2k, SR 05 T EAR 2 0. 9em FTFLARREALRAE TR IR i[5 1 (GREFF BB ) |, i[5 420 1 7
SR E TA EAE S I E 55 B0 i B R R R G R T -80°C VKA & . B W B A S 1d
3d Fl 5d BEHEAR TR TS R IR I - PS TT SO Hocs 9 4 35, 457 1k FR RRE BB S Sd (RS ) AT 10d (R10) B8 5
WRIR A BEE PSR HLORE T, 280615 S8l 12 IR EZ M E 10 A0, A B AR Ak de bn il 8 A
5K,

£1 SEHRHERF

Table 1 Full strength nutrient solution

) D = P == B PN == B
KNO, 6 H,BO, 25 Ca(NO;), 4 ZnSO, 2
MgSO, 1 (NH, ) Mo, 0,, 0.065 (NH,)H,PO, 2 Fe?* -EDTA 40
MnCl, 2 CuSO, 0.5

1.2 WEREbR Kok
1.2.1 MERISCHE T A LM SE e
PSR Z DO T o MR M E S ZEME R RS L, iR 4 1S min BRE R 2R
JH Handy PEA (Hansatech , % [ ) il i M - PR -2 R 9O 3 8 ) 5t 4 ( 0-J-1-P ithZ) | Il 5 s 2 ik
% 3000 wmol «m ™™ BEIEHFA] 1s, B G XF O-J-1-P fIZEAT JIP-test 43477, I-3 15 PS I fe KB AL 223008
F/F,= (F,-F,)) / F,,PSTTA GRS 0 &8 (RC/CS,) (PS ITA G S8 L i R BE (V) (PSTT
SR iEE (1/F = 1/F ) (PS T2 SR 0 B9 L 5] ( Non-Q,, Fll Non-Qy, ) il 48U 52 5 R B IR 2 B ( OEC
percentage) \Q, M JFHAR (M) PS I ZARMN AL TAL 1B KK (S, ) T HALRCR (¢, ) AN TAZ IR (@, ) o
PS 1T S H O AHISEE S B TR R
Vi= (Fo= Fo)/( Fy=Fy)
My= 4(Fyg,.— F))/( Fy= F,)
Sm = (Area)/( F,- F,)
N=S,/ S¢=S, M, (1/V,)
Sy=V,/M,
©p, =TR,/ABS=(1-F,/F,)
Y,=ET,/TR,=(1-V,)
@5, =ETy/ABS=(1-F,/F)) - ¢,
RC/CS,=¢,, + (V,/M,) - (ABS/CS,)
PS I 52 o7 o 2 3 46l ( Non-Q , 1 Non-Q, ) 2 B8 Appenroth 252 il Strasser 2512 il )7 W18
AR AR (OEC) IR EE S I8 Appenroth 462 BT,
1.2.2  AlESENE
MR AR BT (0,7) SR ilE S M) Han 21 197k i AR (H,0,) S ] Orendi %7 171,
1.2.3  JERELE A AR R e
I 75 [ (MDA) & i 19I5 2 18 Hodges 45 171
1.2.4  AsA-GSH f& IR P
B FE Iy 75 . 2 8 Knorzer 567 195 15, 47 BT edcak . B3 Ao e IR k[ A W N, BFFEE SR N A 1. 8mL
50mmol/L Tris-HCI pH 7. 0 $£HUZE M ( 9% 20% H M, 1 mmol/L AsA, 1 mmol/L DTT, 1 mmol/L GSH,5
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mmol/L MgC1,) 213 ,4°C ,15000 g &0 30min , B V5 B2 TR 16 500 . M AL fL il (SOD) \$it
P Rt AL YT (APX) BRI SR AR A S ( MDAR) (B 500 M B2 A i i ( DHAR ) A4 e H ikid I
it (GR) 1&HE S IR Li 20200 By 5 g
1.2.5 PrEfe i e

PUIR AR 75 I 72 2 B8 Chen F Cheng™' W7, AR W H K & 00 2 2 1] Griffith ™) (775
1.3 Btk

RIREE FH SAS B4 53 4T, 7 2250 B 3 MR Tukey Y5647, LA P<0. 05 Fm i FEPE2E T, P<
0.01 FRh V2T K SigmaPlot 10. 0 BAExH B E k2K,

2 HER5HH
2.1 FRWMHA F IR B 422 o PREDSOEES L 2200
R MGE BUE TR A 056 A Sk e 2000 i
s 5 2 1800 W-,,/J B
S S ML TP, A B TP R (R 1), 20T .
RO (F,) LI ROGOEP i (F,) T w5 " | —~
o 2 F o
5d, 8 KR (F/F,) TRHET 35.87% (P< B3 | i
o _ R 8 o o
0.01), BRI A B E P2 B A HF,KE Z 2 1000 | / MW““" D
5d 5iE 5d 2O E R AR E KE 10d J5 F./ :E 800 |
F,AURE s s 25 8 E K (R2), & 600 | 4
2.2 FRWPHEXS TR R PS I B HG Y5 408.001 001 01 0 10 100 1000 10000
%3 o, pH2. 5 IR0 5d, SRR PS AT i WFi Time/ms

PN H L& B (RC/CS,)) FEXT IREEAR T 22. 14% ( P< 1 ERWAME TR IR A RE KIS S i 2%
0.01 ) }i @ '4:' L {qu: ,r/.l|_ ( 1/F. -1/F ) lz% ﬂEE T 50% ( P< Fig.1 The fluorescence induction Kinetics curve of longan leaves
. s 0 M g
> . ’ v N d id rai
0.01) , i R BE L AT AR Q, R JBUR B s il e 210 reim s
. . . . o A:CK; B:1d; C:3d; D.5d; E:R5d; F:R10d
Qy SRR H Oy s BR FE A 3d, PS T S Hp 0 G A 2
JE (V) HEXT R3S T 40. 419% (P<0.01) , Hift K5
PEARPRAFAE ] B (B L) SR BRI IRA 3d 3 g PS IO HoC Vsl 6 0 . R RN 38 B J5 , K 10d, PS
I g Hes & (1/F =1/ F ) IRE BT BRI 75% (£ 3)
£2 BEWHEXERME PSIMRARKERENZME

Table 2  Effects of acid rain stress on F,, F,,, F, and F /F, in longan leaves

ALFRAT[E] Time of treatment/d

CK 1 3 5 RS R10
F, 485 £ 37¢ 489 + 46¢ 666 + 82a 587 = 71lab 575 + 34b 516 + 63bc
F, 2029 + 168a 1941 £ 202a 1606 = 215b 1146 + 199¢ 1155 + 113¢ 1351 + 304bc
F,/F, 0.76 £0.02a 0.75 £0.05a 0.59 +0.06b 0.49 £0.08¢ 0.50 £0.05¢ 0.62 +0.07b

Rl —47 AR /NG R R B 2 (B AE B35 22 5% (P<0. 05)

®3 BEWAEXLZBRMH RC/CS,1/Fy-1/F, Non-Q, Non-Q, 1 V, K
Table 3  Effects of acid rain stress on RC/CS,, 1/F,-1/F;;, Non-Q, , Non-Qg, V; in longan leaves
AL BEIE] Time of treatment/d

CK 1 3 5 RS R10
RC/CS, 178 £ 9a 172 + 10ab 170 +23ab 139 + 24c¢ 140 = 15¢ 146 +27bc
(1/F,-1/Fy) x10° 1.6 £0.1a 1.5+0.2a 0.9+0.2¢ 0.8+0.2¢ 0.9+0.1c 1.2+0.1b
Non-Q 0.00 +0.0b 0.04 £0.01b 0.31£0.1a 0.36 £0.1a 0.35+0.1a 0.24£0.1a
Non-Qp 0.00 +0.0d 0.02+0.01d 0.23+0.1b 0.39+0.1a 0.35+0.1a 0.2 +0.1be
v, 0.59 +£0.06d 0.61 +0.08cd 0.82 £0.06a 0.74 +£0.04b 0.75 +0.06b 0.69 +0.03bc

Gl —F7 AR /NG - RE R R BB 2 (A A7 B35 PR 22 5% (P<0. 05)
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2.3 FRETEA T g HR I F PS T AAAC Fi 52 A0 2 1 i 52

i R B Xt R R P e PS T (S AR s 4203 A B A 0 N2 AR (Q,, AN Q) S A 98 R I (3 4) , Je R it
R 5% pH2. 5 FHURR R WME Sd, AR AR (OEC) #3 F FEEE 15.29% , IR M i B bR J5 , i - OEC LBl £
FELE A K PS T SZ AR A HL FAE 3B 1A (S, ) LT R T 19.30% (P<0.01) , it R ik & fe i i 7% 4k
W (p,) WE TR S57.78% ,PS 1L HL AL B K (@, ) TRE 66.96% (P<0.01),Q, #otlsid 5, Ktk i
3d,Q, JEHER(M,) A IR R T 57. 04%(P<0 01),50i Q) M KERBZE XMV, WAL —5 (%
3)., FRFRMMHAMERG , KE 10d, M A (¢, ) IRE BN R 61%

R4 BTEBNEXERIA OEC LIS, Wy .op 7 M, BN

Table 4 Effects of acid rain stress on OEC percentage, S,,, ¥,, ¢z, , M, in longan leaves
AL FRFE] Time of treatment/d

CK 1 3 5 R5 R10
OEC H.H| percentage 1.00+0. 00a 0.97+0. 06a 0.88+0.07b 0.85+0.07b 0.86+0.05b 0.87+0.07b
S, 28.96+4.3a 28.36+4.5a 25.32+4.7be 23.37+3.2¢ 25.16+4.8bc 26.53+4.7b
o 0.41+0.06a 0.38+0.08ab 0.17+0.06d 0.26+0.04cd 0.25+0.06¢cd 0.30=+0.03bc
(8 0.31+0.05a 0.28+0.07a 0.10+0.05¢ 0.13+0. 04bc 0.12+0.04bc 0.19+0.03b
M, 1.22+0.17d 1.33+0.24¢ 1.92+0.23a 1.53+0. 13b 1.56+0. 16b 1.52+0. 13b

Rl —47 AR B9 /NG R R MU 2 (BR3P 22 57 (P<0. 05)

425

ab

1
=]
(=]

>
TEAE
MDA equivalent levels

ﬁ%wﬁ?ﬂdﬁkﬁﬁiﬁg
]

Superoxide anion and H,O, production
W
) _____laN

I

—
L

W —_—
(=]

2.4 FREMHAXEIRM R 0,7 A1 H,0, P24 3R K MDA &5 & i 52 i

MIE 2 AT IE H, BEE pH2. 5 TR RN R I8 KB 9k == H,0,/(nmolm ™))
KRR F ol 0,7 W H,0, AR AW, 2 oA i e g6
pH2. 5 PRI e 5d Bt B sh g 0, #1 H,0, F%@K
ttxﬂﬁ/\”lli"bnT 35.44% (P<0.01) f137.58% ( P<
0.01) ,MDA & X BB T 70.90% (P<0.01) , i 4
ﬂﬁﬂj}hbuiﬂﬂﬂ%ﬂakﬂ%&f {5 LR FT B K 3
510d J7, M 0,7 F H,0, & A AR 5 8 KO -
MDA & e IR AL Sd J5 iR B iR, Fox) B i
86.21% (P<0.01)
2.5 FRFEIMMONH BRI AsA Rl GSH 4 Bt LU B4R K 1 3 5 RS RIO
T HICRE P 0T Time of ot/

Al s (5 M 6) JEMUINESE pH2. 5 BHY ) i b mnt it 05 7,0, 4% 5 MDA &8
WL, TR AsA R GSH & LR BT R T RE, 0
I APX MDAR .DHAR \GR RS HEZE MRS —EGTRM pig 5 Effects of acid rain stress on contents of O,~, H,0, and
e 5d, IR AsA & i LU IREEAIR T 42.17% , MDA in longan leaves
DAsA 7 & [ J& 42. 96% , DAsA/AsA It & 2 &
147.77% ;GSH & & X IR R 36% ,GSSG &5 THE 69.57% ,GSH/GSSG T [% 62.38% ;SOD 1% ME %
T 81.80% (P<0.01) ,APX {f 1 FF# 49.67% (P<0.01) ,MDAR 751 F % 63.07% (P<0.01) ,DHAR iH¥E T
[ 23.14% (P<0.01) ,GR 7 J1U8/V 54.55% (P<0.01) , BRI T | M A Bo Ak i B2 A4 e H K i 2 280
YA AT R SRR VS R R S B RE T R A, SRR H,0, JCIkRE B vE B R R A 45 0k R
2 10d E,%Iﬁi‘%%ﬁ@ﬂ@?io
3 itig

RRHOL TR TR P20 HE 0 P 6 R B I T S FR AL XA P e LA B AR, e S i 2 e g i B g
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FOCHVER R R R e T R S i e A VE AR R RE AT S B i R 4 B R IRk BRI S 5
M2k [ 38 2 Bel e HUe S sas it B PS TG SR Ho R4 R 58 6 S50, A I i i # v i
T2 s R (AR 5 T, [ i3 RV ERL Y R SRR PS TSR H 0 A2 45 =22 ] Y P 7
BRRIIANERE

*5 EWAMEXZIRM A AsA 71 GSH 22/

Table 5 Effects of acid rain stress on contents of AsA and GSH in longan leaves

AbFEIFE] Time of treatment/d

0 1 3 5 RS RI10
AsA (pg/g ) 8.5+0.4b 9.4+0.3a 7.5+0.3¢ 4.90.2¢ 5.420.1de 6.0=0.3d
DAsA (/g #ET) 17.7£0.07cd 16.8 £0. 14d 18.7 +0.48¢ 25.1+0.35a 24.8 +0.62ab 23.8 +0.39h
DAsA/AsA 2.08=0.11e 1.80 £0.05¢ 2.49 +0.04d 5.09+0.16a 4.58 £0.09b 3.97 £0. 13c
GSH( pmol/m?) 196 + 21a 199 £ 7a 164 + 17ab 125 +17b 139 + 19b 158 + 17ab
GSSG (pmol/m?) 9.0+1.4b 9.8+1.4b 11.4 +1.4ab 15.3+2.3a 14.5+1.4a 12.1+1.4ab
GSH/ GSSG 21.9+1.9a 20.6+2.5a 14.5+1.3b 8.2+0.2d 9.6+0.8cd 13.10.6be

(6] — 47 AR /NG T RE R R BB 2 (B AP B35 P22 57 (P<0. 05)

*6 EEWMEXZIRMHE SOD APX MDAR DHAR,GR i& #8200
Table 6 Effects of acid rain stress on activity of SOD, APX, MDAR, DHAR, GR in longan leaves under acid rain stress
AL FRETE] Time of treatment/d

0 1 3 5 R5 R10
SOD( 103 units+m™) 2.03+£0.20 1.75 £0.08 1.30£0.18 0.75+0.05 1.25+0.13 1.54 £0.19
APX( wmol-m™2-s7!) 58.7+2.9b 70.3 £2.6a 55.0+3.5b 27.2+3.3c¢ 33.7+3.9¢ 35.6£3.2¢
MDAR( pmol-m™2s7") 8.65+0.8a 9.14£0.5a 6.78 +0.7b 3.19+0.5d 4.86+0.4cd 5.16 0. 8be
DHAR (wmol-m™s7") 2.63+0.2a 3.81 =0. 1lbe 3.05+0.2b 2.02+0.1d 2.28 0. led 2.44 +£0.2cd
GR( pmol-m™-s7") 1.15+0. lab 1.38£0.1a 0.98 +0.1b 0.48 +0.1d 0.66+0.1cd 0.87 0. 1be

(] A7 PR IR /NG Bl R B 2 IAPTE W 3k 22 5 (P<0. 05)

EARIFTZERY], JEIR M 752 pH2. 5 BIRRFINE 5O a3 AR (P,) VLR (C,) IR (T,) 2R
RS L AR P AR RS PR S ST B IR B SR A T LE R O A T Sl R W T RE S R T AR i
A £ L A A 5 L STV 00 L g P AR LS Y pHL L, A S S o B A L 2 0 2k, s EE R PS I
REAE A T W s ZR UL B 1 2 B JIP-test XM 78, F /F, \RC/CS, 1/F,~1/F, SE#0BEFE Wrid if
() ST S /N (R 2 MR 3) U AR RS 220 1 PS 1T 593 SRS 1, B R L FITBE, TG
REAISC AR, S EC IR R AR (P,) TR, PRI, iR Q, il JEUS N i Hu Bl v (3%
3) VLWL RGEXT TR IO B 1 He AAFEBOE 2R

AN BEIRR F A1 T JE IR 7 PS T A AU 32 AN , 35 RO 28 GEBORE Hh L IR 5 v TR 3B A2 40
AR A (OEC) 2 PS IR b St i 3 2 R 25 50T, OEC BRI BE 2 XA 106 5V I vh it 7k 2
fift AR FAL 3 = AR SR, R RN A RS T AR OEC BZEHRIZNAE (32 3) , NTTIs 55 1 PS T AL U0 i e
Tk i PS I ROE RS A ) L AR 2 B, A2 RN B B R W, S, B @y, TERR T B IS R R, I
AR TR PS I AZ (AN A HL 1386 T e, 3 S P TR AL M, R v, T2 357 3 T S e 4y 25— 0 [l ik A
Qp WO E R TR 3) , R M A 3 1R IR M R PS IS Hht 138 gt 38 S v 512 136 32 B
T Q, W JFEAHRE R 51 PS I ik J5U-55 BEARMI 28 R i i i L BLR, LA 2 2 B B =2
ST A X ] BRI T HR I P R R R AR B R A 2 —

RS2, i FRE T a FBORIR I R E A8 TR, NADPH 1 ATP A2 BN 2 |, PR I 5 97 B3R 3% 42 S O 1Y) il
TR LR OIS AT BRI S N B (3 5 M3 6) , K = AR i PR AN BEBOA RUE R, i AN RE4ERFIE 7
AT PR SRR B0 R 0 B FE AT PR R R, R e A LA, 5 S IR e e AR (it — 2
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TR, DR, AT AN R R e T 3O IR R g R R A BB R BT A B AL R O TR E S W PS LR
PERS 1, BEAOG G RE T, 3 BRI I AN J2 |, 5 R T R 5 P S8 AH G AR il % M S o 5 1 B, a7 AR i s
AR RAERR , B C AP R PS 1AL AN FSZ A0 i) v A2 3B A, 15 B R AL I A 2, 2 F 3K
H H 38 SR O A AU 0 F i PR it 19 R O3 R R, B T AR A R A SO TR A R B (RC/
CS,) BEZ/N, AF LRI MEE 5, R A AL 15 28— @B 2, e R b g bR B B 3R AR s, PS 1T
SO H s 1) 25 B TS PR 5 30 BRI 75 % —80%
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