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WE., ATHBFAERLEMN WML’ Osmanthus fragrans ‘Hangzhou Huang’ 4k fp 82 @ 3 18 18 69 & 22 £ fLpLH), A
A PR A MH, KA &AL MER R M (pH 5.6, pH 4.0, pH 3.0, pH 2.0)4= & % ik (40 C) 4T 4L
2, METHARSEL, FHAROS), &8 (MDA)FZERKE, RANHERFELEHRHEY L, &R
. OB@mR&HBRE—iass, »toFa(Chla) fE o3, ot % (Chl )F 5 %A Chlalb ¥ 2 HRA S, B
MEHBWRAMEE, P TR % af bet 2 Z M %5 %% Chl alb # — % 4%, pH 2.0 24 22 5 5] s st B AL T 27.7%,
23.8%# 19.5%(P<0.05), @ROS F= MDA Ji & 5 /R ok A 02 A K & B M8 5 3 33 hm ;. WhR Whitj5 , R4 pH 14
WMk, O, F= MDA B8 RRJE S E 3 Am, pH 2.0 222 5 %) b 3t B3 An T 158.3%F= 142.0%(P<0.05), it &AL &
(Ha00) & 3 ARsk B fe pH 3.0 BE A R K, Wt B3 Jm T 180.0%(P<<0.05)., (Dt M A & i Wit j5 47 47 B AL AL 4 3%
Yo (SOD), it A4 4 8 (POD) Ao if A S8 (CAT) & B3 2 % 3w, 3 A% B 35 B AR R 384 b8 3% R 80 45 B 5 )
Wit &, SOD Fo CAT b &6 FTH, @ POD R34 & &, pH 2.0 £ st B3 7 107.3%(P<0.05).
@ @mias, NEABPEBREIHMIBE, EBRPEDRESIRIERIK; SEMAE, FEHARERS
DA DFER; WRAMEE, FEMBERR TS HE—F B, L FWE pH 2.0 it s R4, BEREN AT
58 AT BIEAR T 38.1%~41.6%, HHBER T 5B BEILT 224%, R AW : ‘HMNE ERHSEBWH
WAL AT R BEEEAELSAERRBRBHAERGGE, BENALIRS, RABRBORERA G2
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Effects of simulated acid rain and heat stress on antioxidant enzyme

activities and non-structural carbon metabolism of Osmanthus

fragrans ‘Hangzhou Huang’
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(School of Forestry and Biotechnology, Zhejiang A&FE University, Hangzhou 311300, Zhejiang, China)

Abstract: To reveal the physiological and biochemical mechanisms of Osmanthus fragrans, regarding the resis-
tance to acid rain and heat stress, this study used the leaves of O. fragrans (cultivar ‘Hangzhou Huang’) as
the material. Plants grown in pots treated with simulated acid rain stress [pH 5.6 (ck), 4.0, 3.0, and 2.0] and
heat stress (40 °C) treatments were analyzed. Photosynthetic pigment content, active oxygen (ROS), malondi-
aldehyde (MDA) content, antioxidant enzyme activity, and non-structural carbon changes in composition and
content were measured. Results showed that (1) generally, the contents of chlorophyll a (Chl a), total chloro-
phyll (Chl t), and the ratio of Chl a/b ratio decreased after acid rain and heat as individual stresses. After the
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co-stresses of acid rain and heat, there is significant decreases (P<<0.05) of Chl a (27.7% ), Chl t (23.8% ),
and the Chl a/b (19.5%) compared to the control of pH 2.0. (2) ROS and MDA increased significantly (P<<
0.05) after acid rain or heat as individual stress. After co-stresses, the content of O, and MDA increased sig-
nificantly (P<<0.05) as pH decreased, and increased 158.3% (0O, ”) and 142.0% (MDA) compared to the
control of pH 2.0. The content of H,0, significantly increased (P<<0.05) and reached a maximum of 180.0%
compared to the control of pH 3.0. (3) Superoxide dismutase (SOD), peroxidase (POD), and catalase (CAT)
activities increased significantly (P<<0.05) with individual acid rain or heat stresses, and the three enzymes
cooperated to resist stress damage. After co-stresses, the SOD and CAT activities firstly increased and then de-
creased; whereas, POD still maintained a high activity and increased 107.3% compared to the control of pH
2.0. (4) After acid rain stress, the contents of glucose and fructose were relatively stable, but sucrose and
starch decreased significantly (P <<0.05). Non-structural carbon contents decreased significantly after heat
stress  (P<<0.05). After co-stresses, non-structural carbon content decreased even further: among them, fruc-
tose, sucrose, and starch content decreased 38.1% -41.6% (P <<0.05); and glucose content decreased 22.4%
compared to the control of pH 2.0 (P<<0.05). The results indicate that O. fragrans ‘Hangzhou Huang’ could
reduce the damages of acid rain and heat stresses by regulating activities of protective enzymes and non-struc-
tural carbon metabolism. [Ch, 2 fig. 2 tab. 35 ref. ]
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M2p R EGAVER P SRR A KA T Y, 2 A I S8 B0 % it R ) R R fedt B 5 1) UK
B! R TR ELHE A W IR TR | BT SR L WA I S R R A s R Ay X 2 3 T A o A 1)
ARKKRED . B AT AR Y A b S (HO) W B T, g i Ak A (HL0,) R 4 BT 88+ A3 el 2
(05 ) 45 1% 1 4 (reactive oxygen species, ROS) [ FEFLZR , /K V19 ROS 23 X6F 241 fifd 25 44) i J 0 465 i o ok
FALTEN I B E B E D, MY RARS, WAL IR EE BT AL, & ROS (1934 Bk 240 ffa B A2
S T P 2 4R T A B AL 7 L 4 TR 4 B AL T (superoxide dismutase, SOD) J& #t A L 19 5 1 36 By
2, AL B B B AR it E AL R AR, i A AL A (catalase, CAT) & 2NINIEE 2 JE B4, fig
BT BR A b 7 AR AR, i E AL WG (peroxidase, POD) BETE i i BE 40 M 1 0 T DR R4 20 1 S AL
IRV, PR AN e sz vk B R 5 AR ZS R AR K £k A 9 (nonstructural carbohydrate, NSC) 3z %2
GRS . A . FERAE R S, REEMNBEW Y AR R RN, R SFE X R Malus
domestica BFFE K& IN « 3E J& K 43 Wy 38 Ab BRAE v | FOAR 22 b REARE & =T R, JE R A R B E FRAIK; BOLOURI-
MOGHADDAM "k 55 0\ Ay ) %6 B A5 0T DUE 58 35 B ROS AT B 1k 40 B Bt Jy HE 48 T SR8 i 5 30w)
FACHZE AL, AR R . AT PERERR TR VA SR RE RIS , I R UE S, A
A B A AT R, (RIS AEREE . BRI Rt R r s ey, oA IR, b
SRR E RN TG Y AL ALY 40% DL, SRERT X (pH<4.5) 1 BUR A = KRN IX Z 1,
AP KT ARG M X AR A A B R T A0 P VT R R Ui b X A7 ARG R R, MR 2R S R R
PRl i, O M X R Y B 7 R TR R R OSUEE W aE o BEAE SRR CBUIN B Osmanthus fragrans
‘Hangzhou Huang’ & KB El Oleaceae A JBJE Osmanthus ) ITx AR, ZHBEFWE MM, B THR
CHUOM BT R e i OUEE A e I, SEADLER W g e 3 X A 5 A M e 0 43 K. ROS Rt AL I
PERIFEI, s UM B SRAEER TN R 8 0 AR B A AR AR AR B AL, DA B RO BT BRI e T
TH A TE R, [ A Z AR L TR MO A B R ] R R SRR IE S
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25 cm, h=30 cm), 1 #f-Z57, ot 40 . AR H A I, DGR B, i BImE, A kK
HEATDEHE . FRATEENT LA, PSR W s R AL 3
1.2 RIEAbE

VEMAE AR 40 7, BEML N 8 41, Jorp 4 A H/ERR ML, 55 4 412 i A 35 P AT e i A 3 .
PR P AL . B YRR Al W A8 B T I 22 DR R M 0 B SR, i BER R o o[ B R AR B3 1 (SOL) T [ A R
B T (NOy) J=4: 1 (BE/R L) Y L B . & pH 5.6 (X ), pH 4.0, pH 3.0, pH 2.0 55 4 Ak H A
JE TR M it MR I 2 DT REK R, S d W 1 U, W S mm- kT, EZEALFE 40 d, AEFRZE RS,
PR AEB RN B2 N5 3 X e B gt lvo, HUFE 3.0 g- 257 (29 10 Ay ), — 0 i fif it v 7 B
WOCE ERME , T3 — 50 i TR AR Ve VR 5 IR AF T80 CRAGIR UKAE H ARl E o i Ab 3R #%
Xf R AI BRI AL BEFS AR, AN TTAURAE (B0 40 °C /28 °C, Ry 40%, SG& 67 IR
7 400.0 pmol-m™-s™), JHiE 2 do %) BRZHHEAT A8 AR A E A, A AR A R R e I I ) Ak A
54T, BEMERN 1AM, S IRER
1.3 KA *
13.1 k& &ZmeEaien e KA ERKMES B ARNON (1) )5 6 -0 /e ek, M4l LICHTEN-
THALER"'fy J5 3543 315
1.3.2 ROS fe iy =@ (MDA) it & F RR L e O; MIE S 2 OGS W58 ot R fE etk o i
AL AN 2 2 1 CHANDRA 55" J5 i i /E i ift . MDA il 5E 2 8 HODGES 28"/ )5 i o
133 AACEEE RN E  FERIREOT % R 0.5 g R URFEML, IMAERE, A 9.0 mL R 5% vp
EW(0.1 mol- L', pH 7.4)WFBE M. A%, 10 000 x g B5.L» 15 min(4 °C), B EWE W T SOD, POD F1 CAT
TG PERYINE o SOD & PRI A2 2 B g at e L AE W RHR A B W) A2 77 19 A001-1 59 SOD J2 55 &k 47 I & At
. CAT F1 POD & ¥ 7 2 Bt KUMARI %200 5 1 o
1.34 FZMHEHER TGN BEEPIHE 0.5 g, FIBAER, WA 10.0 mL Z& 8K WHE 50K,
100 C/K ¥ 10 min, ¥4, 3 000 remin™ 2.0 5 min, &R AT PERESEIBOR . ml U00E Hon AR 43 80k
80% L nhye 13k, MZEE/K 3.0 mL, $iHE5), AWK HHIAL 15 min, ¥ 5, A 40 mL %
9 9.2 mol- L' B4R, fEFE, LWL 20 min J5NZEME/KE 25.0 mL, JR2), B0 10 min, BN TER
WO o TREMRE . RO 07 250 0 2 g e s A R R W) AR 7 ) A T 0 AR JE R R T
T L e 3250 5 o
1.4 #HIELE

B BR324 R 5 I E 2 B AR e, R Origin 9.0 B 4F R A7 B4 ab 38 . 1R 2 BIE F 4834y
B, GEit Ik RS K & J5 2253 B (one way ANOVA) 47 Turkey 2 [ #4

2 HR 54

21 BWEEMEN ‘mME REeEMNEN

MR 1AL BEERRM ARG, 4t zRa(Chl a) B /04, SH4x R (Chl v) BT 7050 Chl a/b
SEREES, pH 2.0 ZbFE 4 B LT BRFEAR T 16.9%, 16.0%F1 4.8% (P<<0.05). Eialhafs, M4t a ik
TR, RSk EE T OR Chl a/b 23 B G BRBEAR T 12.4%, 10.8%F1 7.7% (P<<0.05) . & i = it U3
ARG G, Mat s a AR, B a R a0 B0f Chl a/b gk — A A%, pH 2.0 B4 51 B % B AR T
27.7%, 23.8%# 19.5%(P<0.05),

22 EMEEMEX ‘BN E’ ROS #1 MDA &8 EE/Rik B &

M2 2 AT 0L . W TR T 9 B A B, 2k S Ak 0RO, Joit it B JR Vi B i 1, AE pH 2.0 B 4301 L X
TSI T 94.5%F1 140.9%(P<<0.05); MDA &8I J5 KA, pH 3.0 B F 4 B34 T 75.0% (P<0.05) ., &5
e g, A S . Oy R MDA J5T i B8 JR ¥k B2 3 Sl be 6T BRI T 87.3%, 120.9%Fi1 75.8% (P<<0.05) .
B2 e I A JS , BEE pH RGN, ook S0k U i R Uk B S SRR S B AR i e A, 7E pH 3.0 1
INEKAR,  HOX B3 T 180.19% (P<<0.05) ; O, ~Fil MDA Jiz i B /R vk B2 52 b JH ¥, pH 2.0 B 4350 L Xof
WA T 158.3%F1 142.0% (P<<0.05)
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Table 1  Effects of acid rain and heat stress on pigment contents in leaves of Osmanthus fragrans ‘Hangzhou Huang’

s pH {f wa / (mg-g™) war/ (mg-g™) war/(mg-g™) Chl a/b

28 5.6(ck) 1.24 +0.03 A 0.36 + 0.05 A 1.60 + 0.07 A 349 +0.37 A
4.0 1.17 £ 0.10 A 0.35+0.02 A 1.52 £ 0.12 AB 330+ 020 B
3.0 1.09+0.11 B 0.33 + 0.09 A 142 + 0.16 AB 350 +0.81 B
2.0 1.03 + 0.04 B 0.31 +0.01 A 1.33 +0.05 B 336 +0.04 B

40 5.6(ck) 1.09 + 0.04 a 0.34 + 0.01 a 1.43 +0.04 a 321 +0.16 a
4.0 0.98 + 0.03 ab 0.31 +0.03 a 1.29 + 0.03 ab 317+ 034 a
3.0 0.97 = 0.01 ab 0.32 +0.02 a 1.29 + 0.02 ab 3.06 +0.15 a
2.0 0.90 + 0.03 b 0.32 +0.03 a 1.22 +0.04 b 281 +025b

BT RIS 5 B3R 28 “CIRP A ) ab 22 53 3% 5 R [l /NG 52 B4R 40 “CIp A [+ b B 22 S5 1 3%
®2 BEsEMEX ‘HME’ MR ROS 1 MDA JREE/RIRER M

Table 2 Effects of acid rain and heat stress on ROS and MDA contents in leaves of O. fragrans ‘Hangzhou Huang’

T/°C pH 1 bo-/(mol-g™) buo/(mol-g™) b/ (nmol - g™)
28 5.6(ck) 0.48 + 0.06 C 2436 £2.90 D 329 +0.25 C
4.0 0.55 £ 0.05 C 30.32 £ 1.03 C 4.00 £ 035 B
3.0 0.67 + 0.07 B 4248 +2.23 B 5.76 + 0.28 A
2.0 1.17 £ 0.04 A 4732 +3.17 A 5.62 + 0.39 A
40 5.6(ck) 1.07 £ 0.07 b 4561 £5.15¢ 5.78 £ 0.25 ¢
4.0 1.13 £ 0.05b 53.36 £ 7.67 b 7.05+042b
3.0 1.24 £ 0.07 a 68.16 = 6.10 a 726 +0.35b
2.0 1.28 £ 0.09 a 27.18 £ 2.10d 7.96 £ 0.21 a

PLE . RIS 0% 28 CIER R 325 53 3 5 RJRl/NE 57 B 40 CIN R [ 4h 322 5 3%
23 BWEEMEX ‘mME HEAEEFENZN

M TA FTLAE . FEE BRI 3G, “BuM 8 i 5 9 SOD 35 MRS 38 fin 5 B& 4K, #E pH 3.0
IF e X BEIG I T 48.9% (P<<0.05) , B 5 i i FEA% . &l 1B F1I&l 1C w] 1. POD A CAT ?ﬁ'r&tﬁﬁ@ﬁﬂﬁﬂwﬁy
S B R 38 S BE n, pH 2.0 b P 43 B L X BRI R T 79.6% il 118.2% (P<<0.05) . & il Bk iE J5 SOD,
CAT F1 POD 3 443 3 EL X B3 1 54.5%, 64.1%F1 43.8% (P<<0.05)

PR RN R TR PR R 8 R, B 0 5 B 8, SOD Al CAT 3% o 52 50 5 FRAICEa #2978 pH 4.0 4b
PR AR, 230 FE X BRIE i 1 60.3%F1 92.9% (P<<0.05) ; POD J5 A3 s ok, pH 2.0 42 L% B3
Iy 107.3% (P<0.05), i WY B2 RN i i 8 J5 32 22 5 POD & 45 40 48 A0 A 2 B H 5 60 4 ) 36 180 )
.

24 BWEIE

A2 AT I
SR BRI T 10.2% (P<<0.05) ;

Bxt ‘HNE JEEAERRES BE R
UM I R A3 M7 R
PR R e kP ) 3 )

JEAEACA B W E AR R
) 2 T R I A TR R 9 FEE ) A T Dk

7,30 IRE 08

R 212 .

£ 950 = 0 506

2 = 204

10 # 6 =

s HI 3 yr 0.2

2 9 g o Z 0

% 5.6 4.0 3.0 2.0 56040 3.0 2.0 O 5.6(H) 4.0 3.0 2.0

pH & pH & pH f&
1 28°C  mm40°C

AFRIRG RN 28 CIEAN R AL B 25 57 B 2 ARG PR IR 40 CIy AN [R] b B3 22 S B 2%
A1 BREZHEmast sk’ oFh 8L E e e

Effects of acid rain and heat stress on activity of antioxidant enzymes in leaves of O. fragrans *Hangzhou Huang’

Figure 1
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/N, pH 2.0 Zb 3 L6 BRFEAR T 22.4%(P<<0.05)

JOWE T oy B S pH (E Y FEAR 2SS T S JE BRI %, pH 2.0 b FEAL pH 4.0 FEK T 18.6% (P<
0.05); mlRbME 5, WS i 20 B o BRI T 13.5% (P<<0.05) 5 & R /oy i U [m) JBih 3 i, SO0 Jot 422 40
$5 b A IR F SR A B i v, pH 2.0 b B EL X BRERAR T 38.1%(P<<0.05) ., RILLE Y, WrofRER R
BF, SR BT o B RR e, TR A S )RR

TR T 20 B0FE pH 2.0 il )5 05 BRAIG,  HU X OS> T 18.9% (P<<0.05) ; il lihia J5, e Bl it &
S XT AR T 13.8%(P<<0.05) ;5 BRTFN & i MR Il B8 ), REME 0Tt 40 A pH (B BT 2>, pH
2.0 AbHLE XS BRBEAIR T 41.6% (P<<0.05) ., HiUbw] 0L, B — [ W R o 20 I, 8 Jo 2 43 50 R R B 11K
Bt P ) 60 R P IR, TR IO et o e S A

VE M TR A BOBE pH (E R PR AR R R, pH 2.0 Zb 3 IR D T 26.8% (P<<0.05); &5 ik it
J& . VEM I A E X B AR T 25.3% (P<<0.05) . BRI il U IRl W38 I, 08 490 I 6 43 450 s /b, pH
2.0 Ab 3 L X HREEAIR T 40.19% (P<<0.05)

2.5~ 60 1
~ 20 A A A B
\(_:\0 A a \ A ‘_A ab B
o) 1.5 b b on be
g o 7
< 1.Of g
= 0sf &
0 0
5.6 ) 4.0 3.0 2.0 5.6 ) 4.0 3.0 2.0
pH f& pH i
_ 6 -
60 A A AB A A
ab
~ 45H1)8 B ~ g B
Tep be T 4 - b ab B
. = b
= : 2
< E
: S 2t
g 15 =
0= 0
5.6(xf ) 4.0 3.0 2.0 5.6(0ff) 4.0 3.0 2.0

pH {4 pH {H
/3 28°C H 40 °C

AFREG R 28 CAR AL BEE) 25 57 25 5 AN R/NG TR RIR 40 CIf AR Ab 2128 7 (] 22 5 W 3%
B2 BREAZEME NRT PR LM E SN E

Figure 2 Effects of acid rain and heat stress on non-structural carbohydrate contents in leaves of Osmanthus fragrans *Hangzhou Huang’

3 54w

A R R R OB RR A A ALY I i E AR T Y, MY g R o B A B HOE AR
PR TR SR AR I AR AR Y e S SO e R > . TERR I pH<3.5 MR, e
iR Dimorcarpus longana *Wulongling” M- F 5 {6 2 & Al Chl a/b # F &>, AWFREE R SR “BM
B SRR a BT EE S0 B0 Chl a/b 78 R RN BCE IR L B E R X W R R R, U Rl aE JE i P R
Wi B R R TR P A B RO A R EMBLIR , YOG EERRE ST, PhIEIEN A X AR R B IRTE K

T 32 2405 3 B 2 S 30N ROS K LR, e ik SR i S Ak A/ D , 7 A= Kak MDA, e
SN R S REAZ I, B PR AN 2, DR MDA J R BE SR U B F v AR R S Sz e A ) 7 00 S 4
MRREE P, ROK PP R I SR s T R WA S5 A Broussonetia papyrifera %1 ROS Fl MDA J5i £
JEEIRMEBESE I, S5 W ia 5 ROS A MDA J5 e B R Uk B2 45 2 25 T8 — B . ARSI 45 SRR W] . R TR B
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o LB — 338 J5 ROS R MDA J5 St 8 /R ik B 349 8l 5 38 n U W12 B0 RR W B il A Rl ihae s, o B
PRI AR R ROS X 20 i 5t i 0 7% o BR T e L B IRl e J5 , O; ~F0 MDA Jig b JB R 9k JBE ot — B 3
o A U R SR VR B S R N SR b, B U ) e R AR 1, SRR SR A R B

TR N SOD, CAT il POD 4§ 3 i ity /2 40 M 1A 0% 1 480105 3 1 SE B4R P Rl . e TR BR O,
AL AT AR, BRI B BRI R, AT ORI R G G 2 i TR AR . Rk
B. BRWWraGE, 25HF Camellia sasanqua ' i SOD, POD FI CAT #& M2 &, AT BR ROS ZEFEK N 1)
AR VA 5 2R 8 5 PV I R I IR P 8 J5 A LTS AR Larix principis-rupprechiii # SOD A1 POD i
PR ETHE P REm &S, CAT VRIS . ABR S R W BEBR R WA b #158 52 09 38 i,
SOD, CAT #1 POD i ¥EZ @i 5 s =R W30 f5 , 3 FbEG G 2k W& 5 m, {5 SOD & ¥ & T pH 2.0 b3,
CAT F1 POD Ik F pH 2.0 &b ¥ . Pp[RI i 5, POD & ¥k — 5 3498 . SOD Hl CAT & M 56 T 35 5 BRI,
Vb B U 5] Joh 3 w0 3 3 R AL R VE R, (AR P 1A ) ROS AR5 - 2 35 48 1F 3 K, By 1k & A i — 4 4k
it s POD { HEAE U R AE F S W AL U Bl £ VR, fE = s B R BRI 0 R 45 1 T, POD ¥ bk
ROS (% 8w, 1 pH 3.0 463 T SOD FI CAT i Mk 2 214, Had B A S 80— o C &Rk W
CAT R, UaWHT S Ab B B R o 4 Ak 43 5 0V A2 AT B Y o

TYEEVE R A ARG oK AL &), MEREYARKEFTLH MRy L, WEMENELERY
BB AR O 2 T R BOK L A R — R E S, R A B Y R 4
W5 4, XYL ik . issm N . AE R AT ITIAES . CAREN . &M 5E
PR AT A2 ROS FH A B 2 AL 23, BOLOURI-MOGHADDAM 451125 3% 25 5 B % 3 1 W 1R 1OME 14 44
A AR B EPLA AR, A ROERRTE R, SRS ARPIRE Sy B R & AL AR A A
B, A IE I R AR COREAE 2 T AR AU S ok R B AT R AR W 3 e Y 2 BRI SE R
e 5 FOREBR WAL BT 19 /NEE Triticum aestivum %)) 1 250 0] 5 PEME & & 20 501 N % 15.4%~29.4% , 255
B K . ARSI A R R . BRIME IS UM R RN e R T A B S A, i A 2 b R
BT S ORI O R, P R TR Ry e 00 308 2 0 300 Bl P P 0 e, M R U o 0 % o A 2 R R 4 I
RESY T, SGINHEHURE Ty o o i 300 I S 235 A0 M e T o o0 5 S 35 FARAIG, T BB DR A s T 2 (A 4 I
PO, o R AR S5 R M T FE ORI T A B R . PR B A0 5 R S5 R M T i o B — B R AR, — T
17 R R AR RS R 2 58, B A VE IR TR, SRR AR5 M m B R FERRAR, ) — A &
W 2858 1 A AR A AR AR BT, BRI R Y ROS, R a1 i 3 5 o

ZELRTR, FERRWIMMAE S, RO E BN AR KEE ROS XA MR K O A R ) 1 A, A
P AE ARG PESE S A BOEBR ROS, WU A 1 S 05 5 = IR0 5 VR AT, RT3 P b R DE 0
fiff, D RS PP 2 B AL R A AR R 5 B R 3 S 0 i — 2P R, SOD Rl CAT 7 P& i &A%, POD fR+F
B PR S R DU AL RE R B E o T AR S M e AR S S R N, B A AR T 0 B R
ROS, 72 L 0 0o i) IR0 2 e e I ik 3 11

4 5FE Xk
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